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The [llumination of Fountains by Electricity. 





We p»inted out recently that the electric light has been 
found so thoroughly adapted to the onerous requirements 
of large building:, as to be called upon now to playa very 
prominent part in the illumination of exhibitions ail over 
the world. Tie display at the London Health Exhibition 
was, according to Prof. G. Forbes, the most extensive 
application of clectric liguting ever seen in England. The 
display at the approaching New Orleans Exposition will 
be the finest ever beheld in the world, as the contracts 
now stand, and it would appear that the managers have 
not yet arrived at the limit of their wants. 

Aside from or auxiliary to the main use of the electric 
light, arc and incande:cent, in exhibitions, has been the 
important part it fills in adding to the beauty, the esthetic 
charm, of the tout ensemble; and chief among the non- 
utilitarian appl-cations is that connected with fountains, 
It has been discovered that by means of a few ordinary 


sprang roofward. Ata height of twenty five feet this jet 
passed through a dc uble 11ng of incandescent Jights, and 
then, striking a central ball, fell back over them in a 
shower. Fiom the margin of the fountain a dozen smaller 
jets were thrown so as to fall upon the central pyramd, 
while three jets rose b: yond all, and almost sprivkled the 
skylights above them. Over the whole at night time 
played rays of colored light from arc lamps, the colors 
changifg frequently. The appearance from the gallery 
was that cf a fiery fountain glowing with pri-m atic hues. 

P.cturesque as was that fountain at Philadelphia, it 





fcuntain at the famous Health Exhibition in London 
during the past summer. We reproduce from La Lumiére 
Electrique a good view of the latter. At first the electric 
display wa3 given only twice a week, then three times, 
and at last its inmmense popularity nec.ssitated a *‘ per- 
formance” every night of the week. On the island in the 
heart of the fountain was a small room half subaqueous, 








seems to have had an over-shadowing rival in the electric | 


fountain. Over the holopbotes again were frames 
in which colored glasses were slid to and fro to pro- 
duce color effects; and outsides all, were sheets of 
plate giass to exc!ude the water as it fell after 
jrtting. In the subaqueous chamber also was another 
are lamp for throwing *‘ magic lantern” views on a water 
screen, but this was not much used. It was fed, when in 
use, by the sime dynamo, as were six other are lamps, of 
1,500 candle-power, each, employed in lighting up the 
cascades frora the water columns. There were three rings 
of jets in the basin. around the central jet, which reached 
a heizht of about 120 feet, the four jets close around it 
reaching 60 feet. 

The whole of the apparatus on the island was worked by 
half a dozen men directed telegraphically in their various 
and intentionally irregular manoeuvres by Sir Francis Bol- 
ion, fromm his post in the clock tower dominating the island 
‘rom the shore of the lake. As soon as allsyas in readiness for 
the display,a huge umbrella was hoisted to intercept the rays 
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THE ELECTRIC FOUNTAIN AT THE HEALTH EXHIBITION, LONDON. 


electric lights, the most ordinary water jet in a basin is 
converted into a fairy spectacle, the like of which even the 
pages of the “ Arabian Nights’ Eatertainments” make no 
mention of; and when a special arrangement is made for 
throwing, upun the cloudy spray and towering jets of water 
from various points, the insistent beams of the arc or the 
mellow radiance of the incandescent lamp, the result gained 
is so marvelously beautiful that it must, as the scribes of 
newspaperdom wou d say, be seen to be appreciated. 

The late Electrical Exhibition at Pailadelphia boisted a 
fountain electrically illuminated. It was illustrated and 
described in Tax ELECTRICAL WORLD on Sept. 13. As will 
be remembered, it stood in the centre of the main hall, 
and was surrounded by flowérs and palms, Its basin was 
thirty feet in diameter, and frém a pyramid of stone, 
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only 22 feet square and not 5 feetin height. From this 
apartment were worked, by hand, five arc lamps arranged 
in parallel, the carbons of which lasted half an hour with 
setting up, and had tke positive at the bottom in 
erder tt» get an upward shining of the crater. 
Each lamip was of 5000 candle-power, and the cur- 
rent was supplied by a Siemens B, dynamo, compound 
shunt wound, giving 420 ampéresat 84 volts, The current 
was conducted by a doublecable of nineteen No. 12 copper 
s‘rands, with gutta-peicha and cross-webbed braiding ; 
the portion in the water of the litile Jake being further 
insulated with lead pipe. Thedynamo was on the‘ main 
land, so to speak. On the island the cable as it ca'ae 
ashore subdivided into six cables of nineteen No. 14 strands, 
Above the arc lamps were holophotes for the purpose of 








twelve feet high in the centre, a powerful jet of water 


| directing the rays upward and concentrating them on the 
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from the neighboring Edmunds’ mast light, which would 
have diminished the brilliancy of the fountain display. 
Sir Francis then made his signals and rang the changes on 
the posz:ible combinations until the alloted time had 
expired. While the lights were working on the island 
he also directed upon the fountain by lenses the 
light of two stationary lamps of 2,000 candle-power, A 
Siemens proj -ctor, of 6 in, focus for following the jets as 
they jumped, and two more lamps in crow,’ nests for 
throwing rays diagonally were also provided. The two 
stationary Jamps were in the regular Brush circuit of 24 
lamps scattered about the Exhibition: tne projector and the 
other two were in a seourate circuit connected with a 
Crompton-Burgin machine, 

It looks as though this electric fountain will be the 
model of many, such has been its success and popularity. 
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Radiaphony and Wireless Telephony. 





At the last meeting of the Franklin Institute, Prof. Hous- 
ton gave a very interesting address on the Bell radiaphone 
and telephoning without wires. We have been kindly 
furnished with advanced sheets of the report in the Jour- 
nal of the Institute, and quote as follows : 

Previous to the investigations of Bell and Tainter the 
variations in the electric resistence of selenium by light 
were shown by the use of a galvanometer inserted in the 
battery circuit in which the selenium was placed. As 
long as the electric resistance remained constant the 
needle was motionless, but when light was flashed on the 
selenium, since a greater electric current then traversed 
the'circuit, the meedle of the galvanometer was at once 
deflected. Now, when Prof. Bell began his investigations 
on selenium, it occurred to him to replace the galvan- 
ometer by a telephone. From his knowledge of 
the latter instrument he readily appreciated the 
fact that in order to obtain its greatest sensitive- 
ness, it would be necessary to cause a very quick 
succession of variations in the intensity of light to fall on 
the selenium ; for, in the magneto-electric telephone it is 
only at the moment of change in the intensity of the cur- 
rent that any audible effect is produced by the diaphragm. 
He therefore rapidly varied the alternations of light and 
shadow hy permitting an intermitting beam of light to 
fall on the selenium resistance. Under these circumstances 
a musical note was heard, the pitch of which was depend- 
ent on the rapidity with which the variations in the 
intensity of light followed one another. These experiments 
enabled him to announce on the 17th of May, 1878, in a 
lecture delivered at the Royal Institution of Great Britain, 
the possibility of hearing the fall of a shadow. 


From these experiments the idea naturally suggested Pe 


itself to him of employing a beam of light in place of the 
conducting wire ordinarily employed in telephony. 

Now what must we have, in order to apply the principles 
already explained as to the variations in the electric resis 
tance of selenium by the action of light, to permit us to 
talk along a beam of light? We need an arrangement by 
which this beam of light shall be varied in its intensity by 
the action of the voice, and a contrivance by which the 
beam so varied shall be permitted to fall on the surface of 
- a selenium resistance which is included in the circuit of a 
voltaic battery and a telephone. Under these circumstan-' 
ces, a person talking against an apparatus which we will 
subsequently explain, causes rapid variations in the inten- 
sity of the beam of light. These variations, being imparted 
to the beam, produce corresponding variations in the 
amount of current that flows through the circuit. These 
in their turn produce in the diaphragm of the telephone 

movements which are translated by the ear of the observer 
into articulate speech. 

The most important part of a photophone is evidently 
the selenium resistance. These resistances are generally 
made in the form of what is known as selenium cells. 
Previous to the time of Bell and Tainter these cells were 
not in a condition suitable for use in connection with an 
ordinary telephone, the least resistance of any selenium 
cell being, I believe, about 250,000 ohms in the dark. 
Such cells, of course, could not be used in connection with 
a telephone. Messrs. Bell and Tainter, however, succeeded 
in making cells whose resistance is about 300 ohms in the 
dark, and about 150 in the light. It is such cells that are 
employed by them in connection with their system of 
radiaphony. . 

Messrs. Bell and Tainter attribute their success in lower- 
ing the resistance of their selenium cells to the use of sub- 
stances like brass, that exert a slight chemical action on 
the selenium. This action, in the»opinion of Mr. Bell, 
prevents the selenium from actitig tewards other sub- 
stances, somewhat like greasy water does, and so insures 
the contact of an extended surface instead of a series of 
minute contacts, The selenium cell we will employ this 
evening is formed of alternate metallic discs of brass 
separated by discs of mica, of slightly smaller diameter, 
the spaces between the brass discs over the mica, being 
filled with selenium, The alternate brass discs are cun- 
nected together, as are also the selenium discs; that is to 
say, the selenium ‘cell_is coupled in multiple-arc, 

Let us now inquire what must be done to the beam of 
light in order to permit it to be suitably varied in intensity 
by the action of the voice. As I understand Mr. Bell’s in- 
vention in the art of articulated radiaphony, it consists in 
the use of an undulatory beam of light in distinction from 
a vibratory beam. He claims, I believe, that it is not 
possible to transmit articulate speech by means of a 
pulsatory beam of light, that is, by means of alternations 
of light and absolute darkness. What he does is to pro- 
duce variations in the intensity of the light that correspond 
with the variations in the amplitude of the sound waves 
produced by the movements of the plates of the diaphragm. 
This he accomplishes as follows: A parallel beam of light 
is permitted to fall on a flat plate of thin glass which is 
covered with a film of bright metallic silver. This plate 
is fixed at its edges in a manner similar to the dia- 
phragm of the telephone. If, now, a speaker talks 
against the back of the plate, the sound waves set it into 
vibration and cause it to become alternately convex and 
concave, These changes, you will readily understand, will 


the beam to diverge and converge and thus to illumine the 
selenium cell more faintly or more brightly, but at no time 
to cut off all the light from it. In other.words, the effect 
of the voice of the speaker against the plane silvered re- 
fiector is to produce undulatory, photometric variations in 
the beam of light that falls on the selenium resistance. 

In order that you may be able to see these variations in 
the photometric intensity, I will illumine a cloud of smoke 
by means of a parallel beam of light. When now the voice 
is permitted to fall against the plate you will observe the 
very pronounced manner in which the breadth of the 
beam is altered. , 

Mr. Wilson, of the Bell Telephone Company, who had 
charge of the Bell exhibit at the Exhibition, has kindly 
consented to operate the apparatus for me, and I will now 
show you, in actual operation, the process of talking along 
a beam of light. The limits of our lecture-room would 
naturally prevent a fair trial as to the success of the ex- 
periment, since any remark a speaker made at oneend of the 
beam of light could be distinctly heard across the air space 
by the observer at the telephone. I have, therefore, con- 
nected the telephone by means of a metallic circuit with a 
room on the floor above, and an observer in that room will 
be able to hear all that is spoken against the plate in the 
lecture-room. + 

The light we will use for this purpose is the lime light. 
Arranging the lenses of the tantern so as to obtain a par- 
allel beam of light, I allow it to fall on the plane silvered 
mirror before described. When, now, we talk against the 
plate, the beam of light is caused to vary in the manner 
we now see, and this undulatory beam falling on the sele- 
nium pile, which as we see is placed at the focus of a par- 
abolic reflector, produces corresponding variations in the 
current that traverses the circuit of the battery and so 
rmits articulate speech to be reproduced in the tele- 
phone. — 

Another experiment in telephony made at the Exhibition 
may not be devoid of interest. I allude to the experiment 
tried by Professor Dolbear with his ingeniously constructed 
electro-static telephone. This instrument, as you are 
aware, is not magnetic in its action, and works on a 
principle entirely distinct from that of the magneto- 
electric telephone, the vibrations of the diaphragm being 
caused by the attractions and repulsions produced in two 
parallel conducting plates. The peculiarity of this ex- 
periment consists in the fact that with this instrument we 
can telephone, not only without wires, but without even 
a beam of light. Holding a telephone to the ear and 
having its terminals not connected with any metallic con- 
ductor at all, we can walk around a room and yet in all 
positions hear what a person is saying, who is talking into 
the telephone at the other end of the line. When I speak 
of a room, however, you will understand that I refer toa 
room of the size of that occupied by Professor Dolbear at 
the Exhibition, which was about eight feet square. 

If you regard this experiment as being somewhat in- 
credible, I can assure you of its truth, for I have tried this 
experiment myself. The phenomenon, however, is diffi- 
cult to understand; indeed, like many other surprising 
things in science, it is difficult to explain why such an ex- 
periment was not tried sooner, but, as we all know, it is 
those very things that are apparently so simple that re- 
quire the greatest ingenuity to originate. 

The explanation of the phenomenon, as I understand it, 
would appear to be somewhat as follows: One of the 
plates already referred to, being connected through the 
body of the observer to the ground, is thus joined to one 
end of the telephonic circuit ; the other plate is connected 
to the other end of the circuit by a line of polarized air 
particles. The experiment is simply an exceptional appli- 
cation of the principles of electro-static induction, and I 
am not atall sure but what it may be susceptible of a 
great increase in delicacy and thus become of considera- 
ble commercial value. 

In reply to a question from Mr. Outerbridge, Prof. 
Houston said that his statement in regard to the emission 
of audible sounds by the selenium and other metals when 
light fell on them, was vouched for by Prof. Bell himself. 
He believed that the phenomenon was not noticeable with 
thin plates, the action of light being a surface action. 
Answering Dr. Wahl, Prof. Houston said that the inter- 
pretation of the sounds transmitted by the radiaphone 
was not gll that one might desire, but he could distinctly 


understand words and distinguish musical sounds, 
- a Oe eee: 


The Krebs-Renard Directible Balloon. 


Great interest’ continues to be felt in the Krebs-Renard 
directible electric balloon. We quote the following des- 
cription of it from the Paris letter of the New York Times 
of Oct. 23: 

A beautiful piece of mechanism is this ‘‘ directible bal- 
loon,” which may, not inappropriately, be called a “flying 
fish,” fora fish it resembles in form and in its manner of 
swimming, as one may say, through the air, and in the 
introduction of a ballonet within the principal balloon, 
where it seems to serve asa sort of natatorial bladder. How 
the screw and the electric motor and the rudder are disposed 
is, naturally, the inventor’s secret, and presumably, 
will only be revealed to the scientists who are to 
sit upon it in judgment; but so far as outsiders can see, 
the aerostat consists of an elliptical silk bag rather 








result in alternately causing the parallel rays of light in 





bigger in front than behind, with a fan-screw on 


the prow of the “‘ boat ”—the nacelle—and a rudder at its 
stern, and an electric motor with a battery in the centre, 
where the aeronauts direct the movements of their vessel. 
As I have stated, MM. Renard and Krebs were obliged to 
combine the results of a score of other inventors’ labors, 
so that they cannot lay any positive claim to absolute 
originality. Mr. Gifford, in 1852 and 1858, constructed an 
aerostat on similar principles, and so did M. Dupuy de 
Léme in 1872, on an appropriation of 40,000f. granted by 
the Government of the National Defense, and, according 
to experts, the latter’s machine would probably have suc- 
ceeded had it been more voluminous and had it been pro- 
vided with some motive power more powerful than the 
hand crank which he used. MM. Renard and Krebs have 
added this motive power, and have so cleverly managed to 
combine a minitaum of weight with a maximum of solid- 
ity, that their aerial ship, measuring 50 metres in length 
and 8 metres in breadth (in round figures 197 feet by 314¢ 
feet), with a capacity of 1,864 cubic metres (73,385 feet), 
only weighs 1,646 kilogrammes, inclusive of its engine (98 
kilogrammes) and its apparatus and piles (435 kilo- 
grammes). 
The precise figures are as follows: 


Length of the inflated ellipsoid................ 50 m. 42 cent. 
ST PO sigs 565 6 45 weacesct$ ceansssane 8 m. 40 cent. 
WOPMDST SE EIN s Sede ved ts 005 bets cniesecsees 1864 m. 
Length of car—Nacelle..............0ceeee nes 33 m 

eights : 
Balloon and ballonet........... pbecveesés 869 kilos. 
Silk covering and net.... ........ ....000- 127 kilos. 
Car complete, with rigging, etc........... 152 kilos 
Pe ere WME IAS Oh 60 kaseces on bi 46 kilos 
ONO DIODE... 8.0 FOE ee ci ec cee. 41 kilos 
ahah Eos ceh + nskkl othedesexs> sseerees 98 kilos. 
MUN GcS ke ss 80d oY Pp ebs. + ban gees ee 47 kilos. 
SMU Stroud os LaVie cand eb ce dec “eves ood 30 kilos. 500 grams: * 
Battery complete.........cscccccecscceves 435 kilos. 500 S. 
Average velocity per second.... ..........s-seeeee 5 m. cent. 


Diameter of the propeller 
Number of revolutions per minute.............6.02005 «. 30 to 40 
Number of elements employed 32 


The accumulators are calculated to furnish to the motor 
such a quantity of electric current as will communicate to 
the propeller a force equal to eight horse-powe: during four 
hours. The report of the experiments made on the 9th of 
August, a date henceforth and forever famous in the annals 
of aerostation, was drawn up by M. Hervé-Mangon, de- 
legated ad hoc by the Academy of Science, and is favorable 
to the invention. Says this distinguished scientist : ‘‘ The 
balloon rose to an elevation of 50 metres above the ground, 
at which elevation it was kept permanently by , Capt. 
Renard, Capt. Krebs manceuvring the rudder. As soon as 
the propeller was animated with a rotary movement the 
aerostat took its course toward the Hermitage of Villebon, 
which, previous to the ascension, had been designated as 
its objective. The wind at this moment moved with a 
velocity of five metres per second, and the balloon moved 
against it. So soon as arrived at its destination 
the officer who held the tiller waved a flag, the 
signal of return, upon which we saw the aerostat 
luff, describe majestically a balf circle of a radius 
of about 300 meters, and sail back to Meudon. 
Upon reaching the lawn, whence it had _ started, 
the balloon descended gradually, obliqued right and 
left, forward and backward, at the pleasure of its pilots, 
and finally landed exactly at the point indicated.” 
The entire distance was of 7,600 metres ; the time employed 
23 minutes. In principle there is not an essential differ- 
ence between the results of this trial and those obtained by 
M. Dupuy de Léme on the 2d of February, 1872. But that 
gentleman’s balloon could not move with a greater velocity 
than 2.80 metres per second, and as on the day of his 
experiments the wind was blowing 15 metres per second, 
instead of being almost calm, he did not even attempt to 
come back to his starting point. Perhaps if there had 
been no wind he, too, might have flown back. As it was, 
all the efforts of fourteen pairs of arms were vain, and as 
Camille Fiammarion, another luminary of the institute, 
remarks: ‘‘The experiment of MM. Renard and Krebs 
is to that of M. Dupuy de Léme as the flight of 
the lark to the flight of the owl”—adding with a gush of 
enthusiasm—‘‘ and the lark will soon become the swallow!” 
The maximum velocity obtained in the experiments of the 
9th of August was of 19 kilometres the hour; since then 
the inventors have so improved their machine that they 
can count upon an average velocity of 25 kilometres, as 
they proved at a second experiment on the 12th of Sep- 
tember in the teeth of a wind moving five and six half 
metres per second. On that occasion the aerostat held its 
own, and remained stationary during 10 minutes over the 
the sume point, when the motor ceased to work, and it 
was swept off to Velizy in a quarter of an hour. All this 
is very satisfactory, and it may be assumed that in the ab- 
stract the problem is solved, but where the friends of the 
inventors are premature is in their proclamation urbi et 
orbi that it is entirely solved. 

0+ 2 oe 
UNDERGROUND Exectric Licgnut Wrires.—The engineer in 
charge at the paint store of F. W. Devoe, Nc. 101 Fulton street, 
noticed the Edison electric light in the rear of the store go sud- 
denly out about six o’clock on the morning of the 3d inst. 
While endeavoring to find the cause of this he smelt smoke, and 
found it issuing from the front vault under the sidewalk. He 
rang the alarm, but before the firemen arrived he put the blaze 
out with an extinguisher. The total damage does not exceed 
$100. The only cause of the fire that can be thought of is that it 
was caused by the electric light wires. One of them was found 
red hot, and in close proximity to it lies a gas pipe, from which 
the gas may have leaked, 
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Galvanometers at the Electrical Exhibition.—ILI. 





Tangent Galvanometers.—The name implies circular 
functions, and by a general glance at the figures it will be 
noticed that the coils are in the form of a perfect circle. 
The centre of the needle is at the centre of the circle, or 
on a line drawn from the centre and perpendicular to the 
plane of the coils, and is short compared with the diame- 
ter of the circle. If, for the sake of more accurate reading, 
it is desired to-have a long needle to act as a pointer to the 
graduated scale, then it is lengthened by mounting it upon a 
thin strip of non-magnetic material, generally aluminum, 
because of its lightness. The wire of the coils is wound in 
grooves in the circumference of the ring, which is usually 
6 or 7 inches in diameter (sometimes the ring itself is the 
conductor). Much largerrings are made for large currents. 
For instance, the tangent galvanometer in use for the 








the current may be maintained at a constant amount, It 
is preferable that it be so regulated that the needle remain 
at 45°; because the subsequent calculations will be simpli- 
tied, the tangent of 45° being unity, and because at an 
intermediate angle to the extremes of the quadrant, the 
deflections are greater for each increment or decrement of 
current, 

At the end of an hour the current is broken—the time 
during which it passed being very accurately noted. Next, 
remove the plates and weigh again very accurately. One 
plate will have diminished in weight and the other in- 
creased. The increments of gain and loss will be found so 
nearly alike that they might be considered equal; but it is 
better to record the average of the two weights. Divide 
this weight by the number of seconds during which the cur- 
rent passed, reduce to grammes, and the result is the num- 
ber of grammes deposited per second by a current which 
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Fies. 1, 2 AND 3.—THE OBACH GALVANOMETERS. 


measurements made by the examiners at the Exhibition ; 


has a ring 2 metres in diameter. The needle is mounted 
upon a pivot or suspended by a fibre of silk over a gradu- 
ated circle. When a current passes through the coil it 
deflects the needle from zero to any other point within a 
quadrant. To cause it to stand at 90°, an infinitely strong 
current is necessary. To point it to zero requires no cur- 
rent at all; while to move it to any degree between these 
extremes requires a current which is directly proportional 
to the tangent of the angle. For this reason it is named 
the tangent galvanometer. 

To calibrate or standardize the tangent galvanometer 
is an operation which is generally not very well understood, 
and for this reason many experimenters allow the instru- 
ment to remain idle or in use with long intermissions of cali- 
brations. For the sake of those who do not possess this 





knowledge or for those who have forgotten the arbitrary 
formula, we will devote a little space to the principles and 
details of this operation, without reference, just at present, 
to any particular form of instrument. 

In the circuit of a battery or dynamo, insert the instru- 
ment, a rheostat and a depositing cell containing two elec- 
trodes of thin and pure copper plates in a nearly saturated 
solution of cupric sulphate. These plates should be accu- 
rately weighed before immersion in the bath, as accurately 
as though a quantitative chemical analysis were to be 
made, and then should be inserted in the circuit of the 
galvanometer and rheostat. The object of the latter is that 





deflects the pointer to 45°. Denote this by a. Kohlrausch 
found that aunit of C. G. S. will deposit .00334 grammes 
of copper. Ten C.G.S. units are equal to one ampére; 
therefore, to reduce our data to the number of -ampéres 
required to deflect the needle 45° we multiply a by 10 and 


10 a 
divide by .00334, or 





is the currentin ampéres re- 


quired to deflect the needle to 45°; reducing and letting C 
a 


000384 


The instrument is now ready for use ; for, to know what 
current defiects the needle to a degrees, it is only necessary 
to multiply tan. a by C. 

This method of calibrating tangent galvanometers ap- 
plies to all those represented in the accompanying cuts, 
provided the ring in Figs. 1, 2 and 3 is set in a vertical 
position. 


represent this current, then C = 





Obach Tangent-Sine Galvanometer.—Different modifica- 
tions of this instrument are seen in Figs. 1, 2 and 3. It 
consists essentially of the ring R capable of revolving and 
indicating by an index its movement along the graduated 
arc Q, which is furnished with a vernier; the compass B, 
in which the needle, lengthened by an aluminum pointer, 
is suspended by a silk fibre in the upright to the centre of 
the graduated circle ; a spirit level which is sometimes 
fixed to the support, as seen in Fig. 2, and sometimes un- 
derneath the glass in the compass B; and the binding 
posts, seen at the left of the ring in Fig. 1. The ring in 
Fig. 1 isof copper, through which the current circulates ; 
in Fig. 2 it is wound with wire, as also it is in Fig. 3. 
When the ring is in a vertical position, the instrument is 
a single ring tangent galvanometer, since the current in 
the ring is proportional to the tangent of the angle of de- 
flection of the needle. In passing a current, and, at the 
same time, revolving the ring, it will be noticed that the 
needle will gradually move toward zero, and will rest at 
zero when the ring is horizontal (the instrument having 
previously been set in the proper meridian), however strong 
the current. 

No further calibration is needed for taking the readings 
of this instrument. Read the deflections of the needle; 
multiply the constant C by the tangent of this angle, and 
divide the result_by the sine of the angle of revolution of 
the ring ; i. é., 

C tan. B’ 


sin, D 

A second method of calibrating galvanometers con- 
sists in employing some other instrument which has 
already been standardized according to a different principle 
from that of electro-chemistry; such, for example, as a 
magnetometer which was fully described in a former article 
of this number, page 119. 

Gaugain Galvanometer.—The secret of the odd ap- 
pearance of this instrument is discovered in the principle 
that when a coil is made in the form of a cone, the current 


current = 











will deflect a needle at its vertex to angles the tangents of 
which are proportional to the curent. In Fig. 6BC DE 
represents the conical surface on which are wound two wires 
of equal length and diameter, and therefore of same resist- 
ance, both being made ofthe same metal. NS represents 
the needle and its position when no current is passing. Itis 
usually provided with an aluminum pointer whose length 
is equal to the diameter of the graduated circle. The ad- 
vantage of two wires, as indicated, is thatthey convert the 
instrument into a differential galvanometer when neces- 
sary by putting the resistance to be measured in one circuit 
anda rheostat in the other; then when the needle stands at 
zero the two resistances are equal, 7. ¢., the unknown resist- 
ance will be equal to the known resistance of the rheostat. 
A side view of the instrument is shown in Fig, 4. 

When two conical coils are employed, the instrument 
becomes a double ring Gaugain galvanometer as in Fig. 5, 
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Precautions in Using These Instruments.—That the 
reading may be accurate, the instruments should be sup- 
ported on very firm foundations, such as mason work built 
up from the earth itself, and not upon a framework of 
wood. The needie is very sensitive, and it will oscil- 
late through too greatan angle to give a correct and 
direct reading. unless the instrument is perfectly quiet. 

As the magnetism of the needle varies from time to 
time; as its friction upon its bearing varies; and as the 
silk fibre partially loses its elasticity or torsional strength; 
therefore, it should be calibrated about once a month. 
The instruments are provided with a rest for the needle. 
This rest should be made good use of; otherwise the silk 
fibre is apt to become injured by the continued pull of the 
needle as well as by jars while moving the instrument 
from place to place. 

Perhaps it is hardly necessary to observe that the instru- 
ment should be kept at as great a distance from the chem- 
ical laboratory as possible. 

The wires conducting the current to and from the instru- 
ment should not be crooked nor coiled; but should be 
straight and lie in the plane, and, as nearly as possible, in 
the radius of the ring. 

The needle is likely to become bent, or to become ob- 
structed in its movement on account of the silk fibre 
stretching to such an extent as to allow the needle to touch 
the base of the graduated plate. The needle should stand 
at right angles to the magnet, and the silk fibre should be 
correctly adjusted as to length. 

The best condition in using, is that the needle should not 
give very large angles of deflection nor, on the other hand, 
very small ones. The needlv is most sensitive at about 45°, 
The several circuits in Fig. 5, represented by the four 
binding posts, allow this precaution to be put into practice, 
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One circuit is of scarcely any resistance and should be used 
for currents of low electromotive force. The other circuits 
are wound with finer wire and with more turns and may 
be used for currents of high electromotive force, In the 
tangent-sine galvanometer, small currents are measured 
with the ring ina vertical position and strong currents 
with it in an inclined position. 

Probably the most important precaution is to use the 
instrument at as great a distance as possible from any con- 
siderable mass of iron or steel, 
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THE WORK OF THE NATIONAL CONFERENCE OF 
ELECTRICIANS. 





In to-day’s issue of this paper we complete our report 
of the proceedings of the National Conference of Electri- 
cians, held under the presidency of Prof. Rowland, and 
with the support of the government, at Philadelphia, 
during the month of September. We have reported every- 
thing fully, save matters that pertained to mere routine or 
were too trivial for notice; and have also illustrated the 
discussions wherever needful. Altogether, the space occu- 
pied is over 25 pages in solid brevier, making about 
110,000 words. The feat of laying this report before the 
electrical public is not a small one. Eleetrical discussions 
are a new and difficult field for the stenographer to work 
in, the lingo of electricity being new even to many experts 
and inventors, and the natural result is that the best re- 
Amidst all the work and 
distraction of the Exhibition, we had our special steno- 
graphic reports written out and prepared for publication, 
and our enterprise has enabled us now, so soon after the 


ports require careful revision. 


termination of the Conference, to bring our report to a 
close. It is the only one available, as the official report for 
the government will not be in readiness for some time to 
A good idea of the labor involved may be gathered 
from the fact that our esteemed English contemporary, 
the Electrical Review, which was specially represented at 
the Conference, and went to unusual expense in getting a 
report at first hand for itself, has barely begun to publish 
The London Electrician has used our 


come. 


the discussions. 
report, and makes due acknowledgment. 

We find that our effort to treat the proceedings of 
the Conference their importance demanded, has 
been highly appreciated. We have received generous 
eulogy from high quarters, and many of our readers in- 
form us that they have derived pleasure and profit from 
the matter thus placed before them. The range of the 
discussions was certainly wide and ambitious, and 
there were few subjects of interest that failed to come 
under consideration. Electrical units, the theory of the 
dynamo-electric machine, secondary batteries, atmos- 
pheric electricity, ground currents, telegraphy, telephony, 
the ** watt,” photometry, the electrical test of structural 
metals, lightning rods, the use of electricity in mining 
and in warfare—these were all debated by the Conference, 
and in such a vigorous way often as to awaken a general 
interest that must be productive of great benefit to the 


as 





science, Weconfess that it is a great gratification to us 
to have thus furthered, by our early and full reports, the 
best interests of electrical investigation and industry in 
this country. 


—— OS <P 60-——— 


THE USE OF ELECTRICITY IN ELECTIONS. 





During the past three months, and especially during the 
past week, this country has been greatly excited over poli- 
tics, and a very noticeable feature of the campaign has 
been the lavish use of the telegraph. All the companies 
report a very large political business, although the news 
agencies, including the Associated Press and the United 
Press, have become far more skiJlful than they were four 
years ago in the art of the condensation and transmission 
of intelligence. There can be no question that the intense 
interest felt in the campaign has done the telegraphs good 
and compensated largely for the loss due to depression in 
trade. In this city alone about a hundred special wires 
were called for. 

The historian of American politics will in writing of 
affairs since 1844 have to keep constantly in mind the part 
played by the telegraph. Before Morse’s invention came 
into use, a campaign lie or slander could runits course 
uninterrupted for weeks in many sections of the country, 
with serious effect on the general results, but now the 
scandal-monger or the perjurer has to be very nimble to 
gain a single day’s advantage over the telegraphic denial 
or exposure. That means something. Another point is 
that where the electoral vote of any State is doubtful, the 
telegraph renders easier the manipulation of figures and 
thecorruption of voters, in the moment of emergency,— 
allowing also, of course, of quicker detection. 

While the telegraphs have come in for liberal patronage, 
the electric light has had its advantages equally recog- 
nized, and wherever a bulletin board has been displayed, 
arc lamps, or a row of incandescents, have shone brilliantly 
before it. Moreover, it was discovered that the light 
could be made to add strikingly to the attractiveness of a 
political parade, and some very effective displays were pre- 
sented to the public eye. 

— 9 e > on me 


COAST PROTECTION. 





The annual report of Gen. John Newton, chief of 
engineers, just submitted to the Secretary of War, renews 
the appeal made last year for the means wherewith to 
defend the harbors and ports of the country. He says that 
whereas formerly the forts were placed near the cities they 
were intended to protect, at the present time engineers 
are increasing the distance and consider it advisable to 
place the forts not less than seven miles away from the 
places defended. This change is owing probably to the 
increased effectiveness of marine artillery at long range. 
With the aid of torpedoes the hostile fleets are kept ata 
safe distance, at least until the defenses have been made 
useless. What is needed, therefore, according to Gen. 
Newton’s report, is the allotment by Congress of funds 
sufficient for the purchase not only of heavy guns for the 
forts,.but of torpedo cases, electric cables, and apparatus 
for all the principal harbors. His estimate of the require- 
ments for purposes of submarine mines is $300,000 ; and 
for torpedoes $60,000. 
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“HE BLEW THE GAS OUT.” 





Another death was caused in this city last week by the 
dangerous gas burner in common use. It would be inter- 
esting to know how many deaths have happened in New 
York alone within the year from suffocation by gas. The 
Herald says that within a few months six men have been 
suffocated at a lodging house in West street, threeof them 
being drunk and three of them being unaccustomed to gas. 
Instead of turning the gas off they blew it out, and made 
a brief item for the next day’s papers. One proprietor of 
a lodging house states that he has had the glass panes in 
the transoms replaced with wire netting, so that if there be 
an escape of gas from the burner, the lodger will not be 
asphyxiated. Another lodging-house keeper in the city 
says that the only way of preventing these occurrences is 
to give up gas and use kerosene lamps. This is a poor 
alternative, however, as a drunken man with an oil-lamp 
would be the worse evil of the two. The proper remedy 
is the incandescent light, or a device by which, when a 
man blows his gas out, or the gas is blown out for him, an 
electric circuit is closed or opened, and the gas at once 
shut off. , 
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MR. PREECE’S NEW UNIT. 





Of making units there is no end, and the well-meant 
efforts of Mr. W. H. Preece to do his share in adding his 
‘* watt” to the number appears to be exciting opposition,, 
some of it serious, some of it taking the shape of ridicule. 
We give to-day his latest word on the subject, together 
with the views of several leading scientists. It is a good 
thing to have the matter agitated and ventilated in this 
way. A consensus of opinions will be arrived at more 
rapidly and effectually by these discussions than by any 
other means. The whole question is at present far from 
settlement, and therefore in an unsatisfactory state. 





Tyndall’s Early Life. 





Prof. Tyndall gave last month before the Birkbeck In- 
stitution in London a most interesting account of his 
early life and struggles. He told his audience how he 
started as a civil engineer on a salary of $5 a week, made 
money by hard work during the great railroad mania in 
England, and then went to study in Germany, after pre- 
liminary preparation in teaching others. He says: 

My going to Germany had been opposed by some of my 
friends as quixotic, and my life there might, perhaps, be 
not unfairly thus described. I did not work for money; 
I was not even spurred by ‘the last infirmity of noble 
minds.” I have been reading Fichte and Emerson and 
Carlyle. and bad been infected by the spirit of these great 
Let no one be persuaded that they were not great 


men. 
men. The Alpha and Omega of their teaching was loyalty 
to duty. Higher knowledge and greater strength were 


within reach of the man who unflinchingly exerted his 
best insight. It was a noble doctrine, though it might 
sometimes have inspired exhausting disciplines and unre- 
alizable hopes. Atall events it held me to my work, and 
in the long cold mornings of the German winter, defended 
by a schlafrock lined with catskin, I usually felt 
a freshness and strength—a joy in mere living 
and. working derived from perfect health—which 
was something different from the malady of self- 
righteousness. I concentrated my chief attention 
upon mathematics, physics, and chemistry. To those 
Marburg days I look back with warm affection, both in 
regard to nature and toman. To Berlin I went in the be- 
ginning of 1851. Prof. Magnus had made his name famous 
by physical researches of the highest importance. From 
him and from Clausius, Wiedemann, and Poggendorff, I 
received every mark of kindness, and formed with some of 
them enduring friendships. Helmholtz was at this time 
in Kénigsberg. He had written his renowned essay on the 
‘*Conservation of Energy.” In his own house I had the 
honor of an interview with Humboldt. He rallied me on 
having contracted the habic of smoking in Germany, his 
knowledge on this head teing derived from my little paper 
on a water jet, where the noise produced by the rup- 
ture of a film between the wet lips of a smoker is 
referred to. He gave me various messages to Fara- 
day, declaring his belief that he (Faraday) had re- 
ferred the annual and diurnal variation of the declina- 
tion of the magnetic needle to their true cause— 
the variation of the magnetic condition of the oxygen of 
the atmosphere. I was interested to learn from Humboldt 
himself that, though so large a portion of his life had been 
spent in France, he never published a French essay without 
having it first revised bya Frenchman. In those days I 
not unfrequently found it necessary to subject myself toa 
process which I called depolarization. My brain, intent on 
its subjects, used to acquire a set resembling the rigid po- 
larity of a steel magnet. It lost the pliancy needful for 
free conversation, and to recover this I used to walk occa- 
sionally to Charlottenburg orelsewhere. From my experi- 
ences at that time I derived the notion that hard thinking 
and fleet talking do not run together. 
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Death of the English Postmaster-General. 





With the death on the 6th inst. of the Right Hon. 
Henry Fawcett, Postmaster-General of Great Britain, 
passes away one of the most remarkable men of recent 
days. Mr. Fawcett was born at Salisbury, England, in 
1833, and was educated at Trinity Hall, Cambridge, 
whence he graduated with high mathematical honors in 
1856. In the same year he was chosen a Fellow of his 
college. Though an earnest student, he found time to in- 
dulge in field sports. When out shooting, in the Autumn 
of 1858, he met with an accident that totally deprived him 
of his sight. His interest in public affairs and social 
science remained alive after this great misfortune, and he 
devised means for keeping up his studies. Within a 
year after the loss of his eyesight he appeared in 
politics as a Liberal, competing for the privilege to 
represent Southwark in Parliament. Having been de- 
feated, he applied himself vigorously to the study 
and discussion of economic topics, contributing 
many articles to the magazines, and finally presenting 
to the world his ‘‘ Manual of Political Economy ” and 
‘* Economic Position of the British Laborer.” Meanwhile 
he had been elected Professor of Political Economy in 
Cambridge, and after several defeats had got into Parlia- 
ment as the representative of Brighton, which constitu- 
ency he represented continuously until 1874. At the gene- 
ral election in that year he was defeated, but in the follow- 
ing year he was elected for Hackney. His literary labors 
were stimulated rather than checked by his public work. 
His wife assisted him in all his literary labors after 1867, 
and he and she have jointly published a volume of essays 
and lectures. Mr. Gladstone took Mr. Fawcett into the 
Cabinet as Postmaster General about four years ago, and 
the improvements that he has introduced into the postal 
service have much more than justified his selection to fill 
that important office. He did a great deal to promote the 
efficiency of the government telegraphs, and one of his last 
acts was the adoption of a liberal measure for the exten- 
sion of telephonic communication. The death of Mr. Faw- 
cett was caused by pleurisy and pneumonia, 
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National Conference of Electricians. 
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LAST DAY, SEPT. 13, 1884. 
Prof. Houston presided during the discussions of the 


ay. 

Prof. Rowland: I will call for the report of the 
commitiee on the unit of power. 1 think that Prof. Trow- 
bridge is chairman; in his absence Mr. Preece has been 
kind enough to act as chairman. 

_ Mr. Preece: I have the pleasure of reading-the first pre- 
liminary report of the Committee on the Unit of Power. 


THE FIRST PRELIMINARY REPORT OF THE COMMITTEE ON A 
UNIT OF POWER. 


_ The committee appointe | to consider the question of adop- 
tion of a unit of power (or of the rate of doing work) have 
under examination the various practical units in America 
and Europe. They are based either on the foot-pound or on 
the kilogrammetre. Now, since the admirable system of 
absolute measurement called the C. G. S. system has come 
into general use it is most desirable that a unit of power 
should be added to this system, so as to connect all me- 
chanical and physical operations involving the expendi- 
ture of energy together in a convenient and scientific 
manner. 

The absolute C. G. 8S. unit of power 1s the erg per sec- 
ond, or the work done in one second in overcoming the 
force of one dyne through a ‘listance of one centimetre. 
This unit being too small for practical purposes, it has 
been found more convenient to take ten million times its 
pe gees or 1.07 ergs per second, and to call it the 
wa't. 

Tais is the rate of doing work when the current of one 
ampére is maintained through a resistance of one ohm, and 
thus the work done by an electric current is brought into 
intimate relation with all other kinds of work. 

The practical unit of power in common use is the horse- 
ower, and is equivalent to 33,000 foot pouuds per minute. 
he bhorse-power as a unit has all the defects of an arbi- 

trary and unscientific standard. It involves the use of co- 
efficients and is not connected directly with the absolute 
system of measurement; it differs in different parts of the 
world, andits name is misleading. Watt himself deter- 
mined by carefulexperiment that a good Clydesdale horse 
did on the average 22,000 foot-pounds, but he added 50 per 
cent. to this to make his unit more in consonance with the 
powers of his steam engines. 

Now, if the value of the present horse-power were raised 
34 per cent. it would be equal to 1,000 watts, and would be 
connected directly with the C. G. S. system. The new 
horse-power would be equal to 54,293 foot-pounds per 
minute. Numbers expressing existiny horse-powers would 
have to be multiplied by 0.746 to bring them to the metric 
horse-power, while the metric horse powers multiplied 
by 1 34 would be expressed in the old horse-power. 

This committee, therefore, recommend that the 
‘*watt” be accepted by the commission as the unit of 
power, but that the change in the value of the horse-power 
herein proposed be reserved for further consideration. 

The appended table gives the relative value of the differ- 
ent units now in use. 


Equivalents. 
er ee eee coe 33,000 foot-pounds per minute. 
d 550 ** ‘* per second. 

ginbie wits anes op iebe ee 75.9 kilogrammetres per second. 

OR rrr re 1°01385 ‘* force de cheval.” 

6 CNGahoumtauaciteg emake 746 x 107 ergs per second. 

Mw —_sncsconseegenncs cane O 746 metric horse-power. 

Pre tian eeeressvoreras 746 watts. 
Foroe:de cheval..........ccccsee 75 kilogrammetres per second. 

“ 


eee ee ee ee 


pie lnaee ..+++2..--042.48 fuot-pounds per second. 
(MT Oro oer 0.9863 horse-power. 
fe s\n 4 fe sige eb an ea os ASCE 736 watts. 
WR kkrcshanndoenkinssaseasnene 0.0013405 horse-power. 
Ee sap nd 00h 0 Gis chain’ ae sion biind 0.1029 kilogrammetre per second 
eT OEE EP ATA eee 107 ergs per second. 
et fy SO or re tt rts 0.736 foot-pounds per second. 
Metric horse-power............. 1000 watts. 
ef Pl eghtnddwe veers 1.24 horse-power. 


Prof. Rowland: You have heard the report of this com- 
mittee, which is of course an incomplete report, because 
the same committee which has this in charge also has in 
charze the consideration of the standard of light. So that 
it isan incomplete preliminary report on this particular 
subject. 

Capt. Michaelis: I feel impelled to make a suggestion 
as an American citizen, and perhaps, also, as a member of 
this Conference, with regard to a matter that has been 
considered by this committee. The thought came to me 
when that matter was first broached, and I believe I am 
perfectly in accord with the views of the committee, that 
it was desirable to do one little thing as an American 
citizen. 1 find thatin naming these units very many of 
the great names of those connected with the advancement 
of science have been applied. But I have yet failed to find 
that a single American name has been applied toa unit, and 
I think we now have the opportunity. I think the new 
horse-power which the committee proposes to establish, 
namely, a thousand watts, might very properly, without 
interfering with the established symbol, be called a 
‘*Henry.” (Applause.) We have in this country, accord- 
ing to the last census, over three million horse-power in 
active operation, and we have besides the Falls of Niagara 
in reserve, which will more than double this amount in 
the future. (Laughter and applause.) We have now more 
horse-power in operation than any other nation in the 
world, and I think in giving the name to that unit, our 
country deserves consideration. 

The report was accepted. 

Mr. Koyle: It appears to me that the addition of the 
name of Henry where it seems useless, where the kilo- 
watt would mean all that the other would mean, would 
not bein full accordance with the system we have at pre- 
sent. The additionof another name would be for exam- 
ple as if some one should endeavor to give a name to kilo- 
metre and call it a Franklin, or something of that kind. 
We have the decimetre, the centimetre, the millimetre, 
and we can have the Kilo-watt, and let us call it that and 
leave these other names. 

Lieut. Fiske: I will say that if we are to carry out this 
system entirely it is unnecessary to have a watt, while we 
have anerg. The only question is where we shall stop. 

Prof. Abbe: I think the committee used the term ‘*met- 
ric horse-power” in their report. That seems to me to 
meet the case. Horse-power and metric horse-power are 
very different terms. 

Lieut. Murdock: It seems to me we have enough horse- 

wers now. We have, in the first place, a mechanical 

orse-power changed into electrical horse-power, We fre- 





quently have to deal with French horse-power, and now in 
addition if we are to introduce the metric horse-power it 
would seem to confuse the thing. So in connection with 
the name, I think the term kilowatt is much preferable to 
any other name whatever. 

Prof. Rowland: The committee does not recommend 
anything with respect to it, but refers it for further con- 
tideration. It only recommends with reference to legal- 
izing the term watt. But I may say here that the defini- 
tion of these units must be very carefully prepared before 
any laws are made upon them. If we define the term 
watt it will, of course, depend upon the unit of resistance 
which is adopted. If we take 106 centimetres of mercury 
:t will make a difference when compared with the Rayleigh 
unit of 10614¢. We may rely on one-fourth of one per cent. 
variation in adopting any measurement of work upon this 
system. I imagine that this 1s the reason that the Paris 
Conference did not recommend this term. We already 
have horse-power which is based upon a number of pounds 
raised one foot, and if we lave another unit of work whica 
is based upon the value of the ohm which is to be legalized, 
the two will come into conflict to the extent of one-fourth 
of one percent. I suppose the Paris Conference foresaw 
that and therefore did not recommend any unit of work. 
Although a member of the International Conference which 
was held at Paris, | was not there at the time, and I have 
not looked over the discussion sufficiently to tell what 
were the reasons. But I suppose if the term ‘‘ watt” is to 
be adopted the terms of the definition must be very care- 
fully scrutinized before we have anything further to do 
about it. 

Prof. Gibbs: I should like to say a word upon this, al- 
though my own ‘nind is far from being made up. And to 
give a preface of one or two words to the doubts that have 
arisen in my own mind, I would say in regard to the 
names, especially of the units, there are two things which 
are most important: one is that they shall be universally 
adopted, ana the other is that they shall be universally and 
easily understood, especially that they should not be Yiable 
to misinterpretation and misapprehension. With regard 
to the general adoption of this unit, I believe it has been 
sugyested to you before that there is some little bes:tation 
on the part of the French and on the part of the Germans 
in adupting this word. I do not know that under such cir- 
cumstances we care particularly for the word which is to 
be confined to a single language, say to the English and 
American peoples. I think we want words in the present 
state of science which will be adopted by all the important 
nations of the earth. Of course 1am unable to express 
any opinion as to the probability of the adoption of it by 
a other nations if it is adopted by the English and our- 
seives. 

Another point strikes me in this connection, and that is 
th's: Will the watt, asit is defined, be one of the units 
known as the C. G. S. system of units. the centimetre- 
gramme-second system of un‘ts? I think we shall have to 
say no, because, I think it is the fundamental law of those 
units that was stated when they were first announced that 
all the units should be derived from the centimetre, gramme 
and second. Not only by a simple process not involving 
multiplication by any other number than ten and its 
powers, but also not introducing multiplication by any 
other number, whether a power of ten or not. It is true 
it is perfectly easy in calculations to multiply by ten, ora 
thousand, or a million, without any danger of error; but it 
is not always so easy toremember whether or not you have 
to doit. It is certainly the object in the formation of these 
C. G.S. units that all the units belonging to that system 
should be derived from one another withouié any other 
multiplication than by the powers of ten. Therefore when 
we introduce a unit called a watt it will not be what is 
usually known asa C. G. S. unit. In other words, the C. 
G. S. unit of force or power is called an erg per second. 
That cannot be altered. You may call it a Henry or a 
Franklin or a Watt if you choose. It will still remain a 
centimetre-gramme-second unit of power, neither more 
nor less so because we give it a short name of its own. 
But this watt as now defined being ten million times that 
quantity will not always be aC. G. 8. unit of power. It 
will be on the other hand a unit of power belonging to the 
electrical system of units, what is sometimes called the 
practical system of electrical units. As has been said be- 
fore, I think, though not to-day, it is the same us the volt 
ampere. I think it ought to be understood that this unit 
is not the C. G. S. unit, but belongs tu the electrical sys- 
tem of units. Then,as belonging to the electrical system, 
the question arises whether it is the best term for it. The 
electrical systems are all distinguished by this fact, that 
they are all of them, if I remember nghtly, derived from 
the names of distinguished electricians. When we 
hear of an ampére and a volt we at once associate 
the name with the electrical unit and we see at 
once what system of units it belongs to by the natural 
association of names. When we hear of a Watt, however, 
does any one naturally say, ‘‘Oh! that is aun electrical 
unit”? What did Watt know about electricity? Watt 
was not concerned with electricity; he was concerned 
with a steam engine. Therefore the word does not distin- 
guish, as I should like to have it, what system of units it 
belongs to. It seems to me it would be an advantage if we 
would continue in the scientific world as we have begun, 
to name the electrical system of units after electricians, so 
that one will not forget to which system oy units the units 
thus named belong. Perhaps that is more important—in- 
deed, that is much more important in work or power than 
in anything else—because there is danger of misunder- 
standing. There is nothing in the name of this unit of 
power that indicates that it belongs to the unit of elec- 
tricity. There is nothing given to it to indicate that it be- 
longs to the sphere of electrical units. It strikes me that 
that is an objection, perhaps a very slight one, and it ma 
be a somewhat frivolous objection to the name. But 
should like to have the names to be such, as far as possible, 
so that any one who does not hear of them very often, or 
read of them very often, and whose memory is not very 
good, will be able to place them at once in the proper list, 
and to know at once to what system they belong. Other- 
wise it would be necessary for him to have a pocket dic- 
tionary to refer to, because the number of names threatens 
to become somewhat extensive. (Laughter and applause.) 

Lieut. Fiske: Would it not be as well to adopt Lieut. 
Michaelis’ suggestion and refer it to a committee, and have 
a thousand watts, called a ‘‘ henry,” and not have a watt at 
all? That would be electrical instead of mechanical. The 
suggestion would be electrical instead of mechanical. It 
would also be the tenth power instead of the seven power 
of ten, and therefore it would carry the electrical idea. 

Prof. W. H. Harkness: To a large extentI a with 
Mr, Gibbs; perhaps in minor particulars I may differ from 





him, This question of units isalways one which is a most 
significant question to the world. If yougo back to the 
Middle Ages you will find that all the trades and professions 
were cut up into guilds. Thus it comes there is a 
watchmakers’ gauge, and in the matter of wire, the Bir- 
mingham gauge, and now we have the American gauge, the 
French gauge, the English gauge, and gauges without 
number. . 

Now, all these gauges are measured without any excep- 
tion by some unit of length. It would have been much 
better to stick to that measure in the first place. to begin 
with. For my own part, I have always regretted the in- 
troduction of the French system of units as a very great 
misfortune. The difficulty with the units of the English is 
that there is no relation between the units of length and 
mass. And if the English at the beginning of this century 
had adopted some unit, if only for scientific purposes, the 
matter would have been very much simplified. If we were 
only confined to electrical units there would not be much 
trouble, and perhaps everybody will agree that the C. G. 8S. 
system is the best that could be adopted. As long as you 
use electricity in moderate quantities these units answer 
sufficiently well all practical purposes. When you come to 
modern development of electricity, in which you run 
dynamos by steam engines of many horse-power, the 
case becomes somewhat different; we want larger 
units than the French or the C. G. S. system 
of units, It would be well to get a larger unit for the 
use of the dynamo machines. But just there is the diffi- 
culty. The dynamo machines, for the present, at least, 
will be driven by steam engines, and I do not think in this 
connection the French units will ever be adopted by the 
mechanical profession in this country. In speaking of the 
the matter Mr. Sellers, who has a large shop, said that 
**most unfortunately years ago they had adopted the 
French system, and now his shop is divided into two de- 
partments, one-half is running with the French units and 
one-half with the English units.” And he said, ‘‘ if there 
were not so much money invested in machinery and appli- 
ances for the manufacture under the French system he 
would have nothing to do with it whatever.” He was out 
of pocket from it every day. The English system was 
much simpler. 

As to the measurement of units of power in electrical 
units to be developed by asteam-engine which is driving the 
dynamo: There you have the two directly in contact; and 
whether the watt is really an electrical unit seems to be an 
open question. Energy is no more electricity than it is any- 
thing else. It makes no difference whether you call ita 
watt or anything else. For my part, I am opposed to the 
whole system of names. It seems to me that some multi- 
ple of erg would be better. Now we have microfarads 
and megohms, and so on, and some such analagous name 
a p'ied to the erg would perhaps be better. 

The Chairman: If I might be allowed to make a remark 
I suppose that this Conference is not to establish this unit 
for the whole world. I do not suppose we can doas much 
as that. I suppose one of the principal considerations 
would be to be in conformity with the rest of the world 
and not to set up units for ourselves. If the word watt is 
now used, as I believe it is in England, we have that much 
in favor of it. Unless we could make that change, how- 
ever, Ido not know as we gain very much by the discussion 
of it. 

If there is nothing further to be said on this sub- 
ject, I have a resolution by Prof. Newcomb. We have 
appointed a committee to consider the standard of 
light but we did not direct the committee to devise 
means for the comparison of any electric lights, with this 
standard, Now in the case of incandescent light, of course 
more light is given out in one direction than in the other, 
It might be desirable for the committee to devise means 
for a uniform system for the measurement for these incan- 
descent lights. Shall we measure them in one direction or 
in another, or inwhat way, or shall we take an average? 
I may say that some of the methods which are in use are 
very faulty. Therefore means should be used, I think, for 
devising a scientific plan of measurement for either get- 
ting the average, or at least determining how incandéscent 
lamps shall be tested. Ifa man sells youalamp which is 
to be a 16 candle power, with a certainexpenditure of en- 
ergy, the man wants to know in what direction it is miea- 
sured or whether it is averaged around. ThereforeI think 
that some Jaw should be adopted on the subject. 

Then, as to the other systems of lights, the arc systems. 
If you take the carbon pole where you have all the light 
thrown in one direction, it will become several times 
greater iu that direction thanin any other. So that ifa 
person says that an arc light is to beof a certain candle 

wer, there should be some law to determine how the 
ights should be measured, so as to eliminate that factor. 
If I understand it, there is considerable difference in the 
modes of measuring electrical lhghts and other lights. I 
think it is universally admitted that to-day the arc system 
has claimed very much more for its candle power than the 
circumstances warrant. 

Indeed, it has been stated to me (and I only give this as 
hearsay, showing that something should be done on the 
subject), that there is a system of measuring the light in 
four directions and adding the quantities together, and 
calling that the lighting power of the lamp. If there is no 
law upon this subject to regulate this matter, and if one 
company does it, all the rest will bave to do it in self- 
defense. Therefore, it seems to me some legal action is 
needed to prevent this and to secure a uniform system by 
which we can determine whether an electric light is a 
thousand times greater than a candle-light or not. There- 
fore, as Prof. Newcomb has given me this motion to make, 
and as he has departed from the city, I will make it. The 
motion is that the Committee on the Standards of Light be 
requested to report a system of applying such standards in 
meastying the powers of electric light. 

Tbé4 motion was carried. 

The Chairman: I think there are no reports of commit- 
tees. Is there any miscellaneous business to attend to? 

Lieut. Murdoch: I would like to ask for information. 
My recollection is that the Committee upon the Standards 
of Light should make a preliminary report. I would like 
to ask if any such preliminary report has been offered? 

The Chairman: The Chairman of the committee who had 
that matter in charge has been called away. Prof. Trow- 
bridge has been suddenly called away by sickness in his 
family, I believe. He telegraphed to me from Boston that 
he did not even have time to say that he was going; there- 
fore there is no preliminary report. But I should think 
it was desirable that the report of the committee should 
at least be brought to the knowledge of the electri- 
cians before it is transmitted to Congress. I am not 
a member of the committee, but I would suggest to 
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the committee thet, before sending the report to 
Con I do not know whether it can be done or not— 
at least an informal notice be given to the electrical 
journals of what action is to be taken, so that the matter 
can be discussed in that way. I suppose that will be the 
best way of disposing of that. There being no more mis- 
cellaneous subjects before the conference, I wiil call upon 
Capt. O. E. Michaelis for a paper on the Electrical Inves- 
tigation of the Physical Qualities of Structural Metals. 

Capt. Michaelis: I owe you and the conference an 
apology. It is only within the last few days that I came 
to the conclusion that this subject was a proper one for 
consideration in this Conference, and I have only had 
time, amid the multiplicity of other duties, to put my 
ideas together in a very crude form. I.call it a suggestion 
relative to the electrical investigation of the Physical 
Properties of Structural Metals: 

A suggestion relative to the electrical investigation of 
the physical properties of structural metals, presented for 
the consideration of the Conference by O. E. Michaelis, 
Captain of Ordnance, M, Am. Soc. C. E. 

n recent years the inexplicable failure, after most 
searching tests, of metallic construction members has been 
ha ily called ** fatigue.” 

is quality has heretofore eluded, so far as I know, de- 
termination prior to use. As an instance of its occurrence 
1 submit a brief paper read before the American Society of 
Civil Engineers, ‘‘ A peculiar phase of metallic behavior.” 
The metal in question was an alloy of copper and zinc 98 
and 7, in round numbers respectively. As will be seen, 
the strain curves of accepted and rejected lots of this 
metal were almost identical. Both were submitted to 
similar tests, searching and exhaustive, and both 
withstood them successfully. One, however, made catt- 
ridges that could be issued; the other, cartridges 
that now and then burst in the head—a fatal 
defect. The paper details the treatment of the metal, 
the shop or working test, the laboratory test, and the pow- 
der proof; further description is therefore unnecessary. 
The failure appeared to be due to ‘ fatigue,” whatever 
that may be. A visit to the rolling mill convinced me that 
this quality was acquired by the metal! in ‘breaking down.” 
The bars are annealed before rolling, and the adequacy of 
the annealing is determined by the color, As the bars are 
annealed ia batches, only a general chromatic effect is pro- 
duced; there must be individual variations, Yet the bars 
are all forced through a procrustean set of rolls, which vir- 
tually says to them, ‘‘Go through you must, whether it 
suit you or not.” 

The bars that do not take kindly to the reduction, owing 
probably to unsuitable . individual annealing, become 
‘*fatigued,” and, apparently, in instances, carry this 
weariness through their practical life. The question is: Is 
this assumed affection merely sentimental, ia which case 
it should be referred to the ‘‘ Society for Physical Re- 
search,”’ or is it due to a physical cause, and therefore a 
proper subject for the consideration ef this Conference? 1 
assume the validity of the latter alternative. 

This physical cause must be manifested by some molecu- 
lsr change so slight, so exclusive, that our existing system 
of tests are insufficient for its detection. Can the disease 
be diagnosed electrically ? May not *‘ fatigzed” metals in 
comparisons with standards develop a difference of e'eciro- 
motive force or offer a resistance, varying from the nor- 
mal? During the past year I have conversed with Pro- 
fessor Barker, of the University of Pennsylvania, upon 
this subject, and unless [am mistaken, he agrees with me 
that an electrical investigation may lead to useful results. 
Specimens purposely abused in rolling might be tested, and 
if their electrical properties varied from those exhibited by 
standard pieces more refined experiments might be made. 
The vagaries of steel are well known. Why steel hardens, 
especially in different degrees, undcr similar treatment, is 
still unanswered. Hidden faults too often do not make 
their appearance until too late for practical cure. I believe 
that the galvanometer will in the future enable us to reply 
to the question; that it will make steel, our most 
important structural metal, a constant product, and 
that it will become the divining rod of the engi- 
neer in the location of defects. Here again applied 
science appeals to pure science for aid; the problem must 
be studied in the laboratory, and the solution applied in 
the workshop. It is a matter of vital interest not only to 
Government but to the whole country. Within tbe past 
few years, Government has erected at Watertown Arsenal 
the first testing machine in the world, and Congress has 
authorized the Chiet of Arsenals to carry out therewith 
programmes of tests of structural materials submitted by 
the American Society of Civil Engiueers. 

Congress is always liberal when it can be shown that 
what is asked will conduce to the material welfare of the 
country. Were this Conference to give an expression of 
opinion upon the subject so briefly and crudely mentioned, 
and to appoint a committee to bring this opinion to bear 
upon the proper officials and Congress, fruitful results 
might ensue, 

Mr. Koyle: Mr. Chairman, some time last year while 
engaged in making some experiments on metals in order 
to ascertain their tensile strength, I found the effect 
called ‘ fatigue” in certain alloys, brought very 
strongly to my notice. A mixture of zinc and 
copper, ordinarily called brass, is, I think, the metal 
must marked in that particular. I made some investiga- 
tions as to the metals which manifested this quality the 
most. I think that, without exception, or at least with 
very few exceptions, the alloys are the ones most decidedly 
affected; the pure metals, or anything approximating to a 
pure metal, are very slightly affected in this manner. If 
you take a brass spring which has the elasticity and tensile 
strength necessary for certain purposes, and expose it 
to the sunlight for three or four days, it becomes very 
much like a piece of wrought-iron; it has no spring at all, 
and in a short time it will break in two without difficulty. 

In investigating this subject, I very briefly developed 
this fact; but not being in attendance this year at the 
University, I suggested to one of the gentlemen there that 
he should investigate the matter. It seems he has not 
done so. But I will tell you what I proposed. Iam in- 
clined to believe from some evidence we have that the 
electromotive force between copper and zinc, or the differ- 
ence of potential, isthe root of the whole evil. The metal is 
porous, and I think that the interior must be more or less 
moist, The slight amvunt of moisture in there allows an 
electric current to be generated, and oxygen is given off, 
which I think oxidizes a part of the metal and in that 
manner disintegrates it, so to say. Whether this is a 
pooner term or not, it is easily understood, It breaks up 

he connection between the copper and the zinc. I have 


hot proved it; but I think thece is every reason te believe 





that that is the case. I will mention what is suggested to 
me as an explanation of the whole affair, and the cure. It 
is what is called deoxidized bronze. They have a method 
of making bronze now much more porous than it was, by 
excluding the air while under high temperature and cooling 
to a low temperature. The metal formed m that way has 
a greater tensile strength and much less electricai resist-’ 
sone I think that making metal in that manner is a cure 
or it. 

The Chairman: If there are no other remarks on this 
subject we will pass to the discussion of the third topic on 
the p mme, which is Measurement of Large Currents. 

Mr. Keith: If there is no one appointed to lead in this 
matter, I desire n»i to make any suggesiions, but to ask 
some questions. I have a process which may be called an 
electro-metallurgical one, in which we use currents of con- 
sidérable strength. The question has arisen with me how 
we may mathematically determine and construct a 
galvanometer which will show thestrength of the current. 
So far, I have graded galvanometers by the results of the 
action. In other words, in the deposition of lead in which 
there is the electrolysis of no other metal, a very slight 
polarization and no deposition of hydrogen. I have graded 
the galvanometer in the circuit by the results, calling 59 
and some decimal of grains of deposit of lead per ampére 
hour the constant from which I graded my galvanometer. 
This operation requires conductors of considerable size; 
in this case, round copper bars of one and one-eighth 
inches diameter carry the current. If a magnetic needle 
be suspended near this bar, which is placed in the mag- 
netic meridian, a deflection takes place. I have, in con- 
structing my galvanometer, suspended this needle by a 
torsion spring, and then have graded it. The question is 
whether this conductor of 114 inches in diameter shall be 
considered the shaft or axis around which the magnetic 
currents revolve, or whether we shall consider the centre 
of this bar as the true axis of the magnetic lines of force. 

Prof. Forbes: As there seems to be a want of speakers 
on this subject I may mention that I have had a little 
experience in measuring very large currents of some thou- 
sands of ampéres; and ther2 are two methods which seem 
very simple—there is really no serious difficulty in the 
matter that I have found hitherto. One is a method which 
has been explained just now by Mr. Keith, of suspending a 
magnetic needle over the copper bar at a considerable dis- 
tance. It does not require to be a matter of a centimetre or 
two off, but a good many centimetres off, so that there is 
no difficulty about determining the distance between the 
needle and the centre of the current; then we can calculate 
by the ordinarily well-known formula the absolute current 
which is flowing, provided we know the horizontal com- 
ponent of terrestrial magnetism. But the other method 
which I have more generally used, and which does not 
necessarily involve the determination of the horizontal 
component of the earth’s magnetism, is simply by 
using any means which may be at hand, and which 
are always at hand in any pbysical laboratory or 
other place where there are any means of 
measuring difference of electrical potentials between any 
two points. This does not involve the insertion of a gal- 
vanometer into the circuit. Simply take a conductor of 
known resistance and megsure the difference of potentials 
between its extremities by a volt-meter. As a matter of 
precaution I vary the size of this conductor. Of course, it 
requires considerable care as to the temperature. As a 
matter of fact, in my own experiments, the accuracy was 
not required to be closer than one per cent. or so, and us 
long as I was satisfied that the difference of temperature 
in that conductor was very slight between the time when 
I was measuring this resistance and the time when I was 
taking the measurements of the currents, I was perfectly 
satisfied. But it is perfectly easy to devise means of doing 
that more accurately and of making an actual measure- 
ment of the temperature of the circuit at the time; and I 
think for all practical purposes, unless we wish to go to a 
matter of very great refinement, we will find that method 
is perfectly satisfactory of measuring the difference of 
— between ‘two points, the resistance of which is 

nowD. 

Mr. Keith: I will say, Mr. President, I have also pur- 
sued that plan. But there is this objection in making 
exact determinations. The longest possible stretch of con- 
ductor which I could have in this case is 28 feet. The 
temperature of this conductor rising to an indefinite quan- 
tity, depending upon the temperature of the air, etc., 
would require very careful determination each time in 
exact measurements. And while I did not go into any 
mathematical calculation in regard to these, having aready 
means of determining the current by the actual voltameter 
method, that is, by thé deposition of the metal; still, the 
question which suggested itself to my mind was whether 
taking a large conductor and a small one—the magnetic 
whorls, as we call them, actually may be considered as 
revolving around the surface of the conductor, or whether 
its actual centre may be considered the axis of these whorls, 
which may pervade the mass of the conductor itself; and 
whether in calculating the distance of the needle we shall 
take into consideration its distance from the axis of the 
conductor, or take into consideration its distance from the 
surface. In other words, how is the electrical current dis- 
tributed in this conductor? 

Prof. Forbes: As a matter of fact, the inverse distance 
should be integrated over the whole area. That is to say, 
the force varies in each portion of the current—that is, the 
action upon any point, assuming this current to be a per- 
fectly straight line of practically infinite extent, varies in- 
versely as the distance of that part of the current from the 
needle. So we have to integrate 1 + r over the whole sur- 
face. I think probably for Mr. Keith’s purpose, and any 
ordinary purposes where we are wisbing to measure large 
currents, we may have this distance so much greater than 
the size of the conductor that really in the practical deter- 
mination we might very safely assume the distance from 
the centre to the needle as the true distance. But when 
we want to come to more exact determinations, it would 
be more correct to integrate over the whole section of the 
conductor. 

There is another thing that occurs to me that I ought to 
have mentioned before, that is, that probably in the meas. 
urement of very powerful currents it may be found very 
desirable to use the method which Lord Rayleigh has been 
investigating lately, and which other people have been 
talking of a yreat deal, and that is, by the method of rota- 
tion of the plane of polarization through bisulphide of 
carbon or Faraday’s heavy glass. When we are dealing 
with a thousand ampéres a very few terms are sufficient 
to give us a very large rotation of the plane of polarlzation, 
either in bisulphide of carbon or Faraday’s heavy glass ; 





CSusequenttly we are enabled to make a@ very fairly accu: 


rate determination. It is difficult, ordinarily, to make a 
determination of tbe angle of turn of the plane of polariza- 
tion closer tban to about four minutes, But, when we 
are using such powerful currents as that, we can get a ro- 
tation with a very few turns of half the circumference of 
a circle, and then an accurate measurement becomes easy. 
The attempt has been made by Lord Rayleigh and others 
to determine this absolutely, so that we shall know by the 
measurement of the apparatus, as we do by the tangent 
galvanometer, what is the current when we have acertain 
rotation of the plane of polarization. But, probably, for 
commercial purposes, it would be better to standardize 
each instrument when it is made by a proper leveltry of 
the amount of the current. If that were so, I think that 
this instrument would be useful. 

Lord Rayleigh has found that bisulphide of carbon is 
quite unsatisfactory to work with and he is quite con- 
vinced that Faraday’s heavy glass, or some other heavy 
glass, is the most suitable, and is not only more convenient 
ior portahle purposes but gives far less trouble in experi- 
mental work. 

Prof. Rowland: In respect to this point I would not say 
that it is approximately inversely as the distance from the 
centre; but when you perform the integration it comes 
out exactly inversely as the distance from the centre. 

If you perform the integration, for example, over the 
whole of the earth, you will get inversely as the distance 
from the centre of the earth. It is exactly that; it is in- 
versely as from the centre. That isnot the case, however, 
when it is integrated around the arc of acircle. It is not 
exactly proportional then. In that case the inner part of 
the circle carries more current than the outer, because it 
is a shorter distance around inside, so that it would act 
like a point a little bit nearer the center than that point. 

With regard to the idea of the measurement of strong 
currents I mentioned in my address the electro dynamom- 
eter as the proper instrument for this purpose. It is a 
machine carefully made, so that the measurements are ac- 
curate. It isan immensely costly affair, and only a few 
can pussess it. Indeed, I do not supposs there are more 
than two or three or four of them in the world with con- 
stants which are known with any great degree of accur- 
acy. It would require a thousand dollars or so for one to 
be made. and then the constants must be determined with 
great accuracy, and then other instruments could be com- 
pared with it. I do not know that instrument makers 
could do this. In other words, they would not know 
how to determine the constants of the instrument or any- 
thing else about the instrument. Therefore some scien- 


tific institution has got to make a large electro-dyna- 


mometer and then the others may be compared with this. 
In that case you will have a form of instrument whose 
constants do not vary. I think that all of. these ampére- 
meters and volt-meters that depend upon the magnetiza- 
tion of iron, are all the time varying. I have not had any 
experience with them, but it is my opinion that they are 
constantly varying. If in the electro-dynamometer the 
force depended entirely on the dimensions of the instru- 
ment and there was no iron or anything else about it, they 
would be perfectly constant; the constant once determined 
it could be used forever. Furthermore the electro-dyna- 
mometer has this advantage. And, by the way,I have 
devised a simple form of electro-dynamometer, and I have 
given it toan instrument maker to make, but I do not 
know when I shall get.it ; sometime, I suppose. I think it 
will meet these demands, but of course, I cannot say much 
about it at present. It is not patented, and of course any 
other instrument maker can make it if he chooses. 

Now, with respect to the use of tangent galvanometers, 
the electro-dynamometer I may say measures the square 
of the current on which the energy depends, whereas the 
tangent galvanometer only measures the current. 

You have irregularities in a current such as come from 
all dynamo-electric machines; they are moreor less irregu- 
lar, as somebody has shown by putting a telephone near 
the circuit and tinding that he could hear sounds. This 
could not be done if the current was perfectly regular; 
therefore there are more or less irregularities. The tangent 
galvanometer does not take into account the irregularity 
of the current, and does not give the proper qnantity for 
the energy of the current.. But the electro-dynamometer 
will take into account all those irregularities, whether you 
use alternating machines or not, because you do not de- 
pend upon it to determine the current, so that with the 
same instrument you can measure alternating currents 
or any other. You cannot get the current; there is no 
such thing. What you really obtain is the integral square 
of the current; you measure the quantity on which the en- 
ergy depends. Therefore I think for all purposes of the 
uses of dynamo-electric machines that some form of elec- 
tro-dynamometer could be used. Then, if you are making 
a series of tests, you can test any of your machines, 
whether the current is regular or otherwise, with the same 
instrument, and thus eliminate one source of error. (Ap- 
plause.) 

The Chairman: We will pass to the consideration of 
the Application of Electricity to Military and Mining En- 
gineering. I will call on Lieutenant Jewell to open the 
discussion. 

Lieut. Jewell : I desire to submit a few remarks on a 
question which, perhaps, is not of general interest to elec- 
tricians, but which is of the utmost importance when con- 
sidered from a naval point of view; andI do so with the 
hope that among the inventors and makers of dynamo-elec- 
tric machines present there may be some who will give us 
the desired solution. I refer to the question of a dynamo 
machine for purposes of naval warfare. 

Two kinds of lighting are demanded for vessels of war. 
First, powerful lights must be supplied for use in offensive 
operations against land works, for protection against the 
approach of torpedo boats, for use in communicating 
between distant points at sea, and what is less important, 
perhaps, the navigation of difficult channels by night. The 
demand for such »# light is the most important because it 
will add to the fighting capacity of the vessel, and it is as a 
fighting machine that the dynamo machine here presents 
itself. The other kind of lighting is required for the 
internal lighting of the vessel, the decks, holds and engine 
room. This demand is almost of equal importance with 
the other when we take into consideration the fact that 
upon the sound condition of the health of the crew depends 
- much of the efficiency uf the ship as an engine of war- 

are, 

The sanitary condition of the lower decks of vessels of 
war is notoriously bad, and neceszarily so while we are 
compelled to adhere to the present methods of lighting by 
meaus Of foul smelling oils, which are constantly intro- 
ducing into the atmosphere below decks carbonic acid and 
osber Vitiating gases; 
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In all naval vessels which hitherto have been fitted )a diagonal across in that way down to each corner; we 


with electric lights in this country, it has been found 
necessary to introduce two types of machines to fulfill the 
err I have enumerated. For the purposes of search 
ights two Gramme dynamos, connected directly to an en- 
gine which gives both of them the same speed, are em- 
ployed. Each of these dynamos supplies current for a 
single lamp, and furnishes, with a potential difference of 
about 50 volts at the terminals and a current of 40 am- 
péres, a light of about 20,000 candles, the lamp being of a 
peculiar construction so that the light is delivered in the 
desired direction. 

The two dynamos are, however, connected to a switch 
arrangement, by which they can be coupled in parallel on 
either light, and thus supply a light of more than double 
power. For internal lighting the usual incandescent 
machine is employed, belted to the driving engine. Thus 
we have three dynamo !nachines to do the required work, 
two of which must be driven at the same time, whether 
we wish to make use of the lights furnished by both or 
not. 

Nearly two years ago I suggested the construction of a 
machine which would serve both these demands of the 
naval service. Within the present year such machines 
have been constiucted in England, and are now being sup- 
plied to the English navy; and it is my purpose to outline 

riefly the character such a machine should possess, 

For search light purposes, an electromotive force at the 
terminals of 60 or 65 volts, with a current of from 75 to 
100 ampéres is as great as we can conveniently handle. 
If we get more current than this the projectors must be 
made inconveniently large. 

A compound-wound dynamo giving an approximately 
constant E. M. F, at terminals of 60 volts, no matter what 
the resistance in the external circuit, is the dynamo that 
we require, and it could also be used for interior lighting 
when the search light is not required. 

Witb a machine so wound there would be no difficulty 
in ‘‘ striking ” the arc, which is apt to occur with a simple 
shunt-wound machine, nor would it be subject to the vio- 
lent shocks, both mechanical and electrical, due to break- 
ing the arc inaseriesdynamo. To economize space, which 
is a most important consideration on board ship, the dyna- 
mo must be driven direct, without the intervention of belts. 
To accomplish direct driving the speed of the dynamo 
must bs kep: low in order to insure reliability and durabil- 
ity of the engine ; 500 revolutions per minute would seem 
to be the greatest speed permissible. The utmost attention 
should be paid to the mechanical design and finish of the 
dynamo in order to insure long life, and all similar parts 
should be absolutely interchangeable. 

Each dynamo should have its own engine, so as to be en- 
tirely independent of the other. The cases would be few 
in which two search lights would be required at once, and 
Iam firmly convinced that one powerful light is better 
than two inferior ones—in fact, Iam almost inclined to 
believe that one search light is as good as half a dozen 
under almost all circumstances. - 

To sum up then, what we want is a compound-wound 
dynamo, driven direct, capable of supplying 200 to 250 16 
candle incandescent lamps, or a single arc lamp of 20,000 
to 25,000 candle power and aconstant potential at termi- 
nals of 60 volts, when driven at a speed of 500 revolutions. 
Such a dynamoshould not absorb more than 25 to 30 h. p., 
althuugh the question of economy isin my opinion not the 
most important one. Two such machines, with their driv- 
ing engines, would form the outfit of a vessel of war; one 
or both of which could be used for the search lights, should 
occasion require, while under ordinary circumstances one 
alone would serve for interior lighting. 

Of the form of lamp required fora search light, I will 
only say that the lamp mustbe regulated by hand and have 
proper appliances for adjusting the arc in the focus of the 
reflector. Such lamps are not difficult of manufacture. 
The lamp should be inclined so that the incandescent face 
of the positive carbon may be presented at the most favor- 
able angle. Short arcs are desirable, 7. e., arcs only suffi- 
ciently long to permit the whole of the incandescent face 
of the positive carbon to be presented without being ob- 
scured by the negative carbon. As to projectors, I doubt 
whether any great improvement can be made in the pro- 
— of Colonel Mangin, so largely used abroad; though 

have no doubt the manufacture of that projector might 
be profitably undertaken in this country. 

With regard to the possible profit to be derived from the 
construction of such a machine as I have outlined, I have 
only to say that the application of such a machine is not 
confined to vessels of war. Space is as valuable on our 
coast-wise and inland steamers as it is in the navy, and it 
is of the greatest importance to them also to have a 
dynamo for driving their incandescent lamps of such von- 
struction that any number of the lamps muy be turned out 
without influencing the rest. Besides, a compound-wound 
dynamo would be capable of supplying a number of small 
arc lamps which could be used at convenient points when 
discharging cargo or loading at night. 

The Chairman: The conference will proceed to the dis- 
cussion of lightning protection. 

Prof. Rowland: Mr. Chairman, in putting this down 
upon the list I did not have an idea of saying anything in 
regard to it. Since that time I have thought of some few 
things that might be said, and as it is an important ques- 
tion, especially in some of the Western States, I will say a 
few words. 

In order to protect buildings from lightning we 
must have a space into which the lightning cannot 
come, and to have the house situated in that space. What 
sort of a space do we know in electrical science into which 
electricity cannot enter from the outside? It is a closed 
space. I mean a space inclosed by a very good conducting 
body. Suppose you should have a giobe, or anything of 
that sort, made of copper, and hollow. If you get in- 
side of that all the lightning in the world might 
play around you, and it would not affect you in 
the slightest degree. This is Maxwell’s idea in re- 
gard to the protection of houses from lightning. 
But the wall of the vessel need not be solid metal; of 
course, if it is solid, it is all the better ; but if it is made of 
a@ network of very good conducting material, it would 
protect the inside from lightning strokes. Now, a spark 
striking on one side of sucha wire cage would find it 
easier to go around through the wire of the cage to the 
other side than it would to go through the centre. We 
meke it easier by making this wire of good conducting 

.material. This is Maxwell’s idea with reference to the 
protection of houses from lightning: to inclose a house in 
a@ rough cage of conducting material. Suppose, for in- 
stance, that the hotise is square. Suppose this box is the 
house, and supposé Wé staré dtthe roof, Suppose we run 





would make a rough cage. Of course, there will be an 
opening here on the side, and if we wished to make a 
better protection we could put protection om this side and 
put lightning rods down wherever we wished. Now, 
there is ground underneath, and the lightning might 
jump across the centre here and find a good conductor in 
the middle and go right through to the earth. 
How do we prevent that? By running the lightning 
rods down underneath the house, Now, if there was a 
good conductor down there in the earth for the stroke to 
go through, instead of striking here and going right to the 
earth, it would find it easier to strike here and go around 
the house, so that a house inclosed in a cage of that sore 
would be perfectly protected in such cases ; it may be a 
powder magazine, or a storage reservoir for petroleum, or 
anything of that sort. This would be a pertect means of 
protection. Of course, in the case of petroleum-storage 
reservoirs where the fumes are given off, you have to use 
some means to prevent the stroke from going into the 
fumes which arise from i!, I suppose that there would be 
danger then, as the stroke might go down through the 
fumes to the petroleum. That could be easily prevented 
in the case of 4 powder magazine. The protection in these 
cases could be made perfect. It isnot necessary, according 
to this, to have the lightning rods insulated. Indeed, this 
simple consideration, [ think, will reconcile all ideas with 
respect to insulation. The question 1s, can you insulate a 
lightning rod? You may insulate it for a small potential of 
an inch or two, but when you have the lightning coming 
from a mile or two to strike a house, it is not going to pay 
any attention to an insulator. If it was an inch or twothick 
it would pay no attention to it whatever. Therefore you 
cannot insulate a lightning rod from the house; you may 
just as well nail it directly to the house as far as that goes. 
But this idea of having the lightuing rods inclosed at the 
bottom as well as the sides of the house is very important, 
because we don’t know, and we have no right to assume, 
that the earth is a good conductor, We are perfectly 
certain if the earth forms a good conductor that then the 
lightning could go right down at the sides into the earth. 
By enclosing the house in a case both below and above we 
obviate all that difficulty, and it makes no difference 
whether the earth is a good conductor or not. It don’t 
have anything to do with it. The lightning goes right 
down to the earth. That is Maxwell’s idea with respect to 
lightning rods. 

There are one or two other points: I am glad of this 
public opportunity to say something with regard to a 
peculiar form of lightning rod; it is in reference to the 
form of rods. I don’t know what it is, but I think the 
idea was that the lightning should strike on one side and 
go down, and flies up again. Now, the company which 
advocated this idea had the impudence to brivg a lawsuit 
against a scientific man who said it wasa humbug. I am 
glad of the opportunity of saying it is a humbug, and a 
gross humbug; it is a dangerous humbug. A company 
that will bring a lawsuit against a man, of course can 
make a great deal of trouble to one man; but when there 
is such a humbug as that around one would like to undergo 
the danger of a lawsuit. You see there is nothing scien- 
tific about any such thing as that. Itis a gross humbug, 
it will endanger life in any house in which it is placed. 

Suppose a gas-pipe should come up into the centre of a 
house. Evidently if the lightning should strike that house 
it would find it easier to go across to the pipe than to go 
around. But if we madea floor below of iron, so as to 
connect the gas-pipe with it, the lightning would find it 
easier to go around then across to the pipe (indicating). It 
must be an entirely inclosed house. 


Mr. Scott: Then would not a petroleum tank entirely 
constructed of iron with an iron bottom be the safest in- 
closure possible for petroleum ? 


Prof. Rowland: The peculiarity of that is that the fumes 
of petroleum come out from the little openings. Petro- 
leum vaporizes very rapidly. The fumes are all the time 
coming out from the cracks, and the whole outside 1s 
probably covered with petroleum leaking out at these 
places. I suppose also the ground is saturated with petro- 
leum. Ido not know whether particular care is always 
taken to prevent this, and of course that would be ignited 
with lightning when it strikes. The petroleum as far as 
the inside goes would be perfectly safe. 


Lieut. Fisk: I would like to ask Prof. Rowland for in- 
formation in relation to the potential of currents, and 
that is how far ligatning obeys the ordinary law of cur- 
rents, whether it takes the path of Jeast resistance or not. 
Do high potentials always do that? In general across a 
narrow space the resistance is greater than going around 
by the iron, and the question is to what extent does the 
lightning ovey the law of circuits? 

Prof. Rowland: I would like to say one word more with 
respect to petroleum, In the case of the tank you havea 
mixture of the petroleum vapor and air which probably 
would explode. Unless the tank was a very good conductor 
there might be also a little spark in the interior while 
most of the electricity might pass around the outside, It 
migbt not be enough to hurt a man in there; but the 
smallest spark inside the tank would cause the explosion; 
so that there would have to be great care taken in that 
case. I am not certain whether the iron of the tank is a 
good enough conductor to prevent every trace of spark in 
the interior. Indeed, suppose you have a cover to the 
tank. I do not know how the tanks are made but suppose 
lam right, and just suppose we had a small vessel like 
this with a cover upon it. 

Now that is supposed to be closed, yet if the lightning 
struck it it would have to pass from top to bottom between 
the cover and the tank, and perhaps a little spark would 
take place there in the interior; and possibly in the iron 
tank in going from one of the plates of the iron tank tothe 
other it may find some resistance and find it easier to jump 
over some small plate in the interior of the tank. The 
tank would have to be examined carefully, but it would be 
the most difficult thing to protect. 

With regard to that other question, when the lightning 
is in the air, of course the air does not obey Ohm’s law, it 
is entirely a discontinuous anomaly. It is like the breaking 
of ametal. You pull asection of metal apart and you say 
it is going to break atacertain strain; but 1t does not always 
break then; it pulls outin strings or something of that sort. 
This case 1s something of that nature, like the breaking of 
a metal. So you cannot measure the distance and say the 
hghtning is gomg to jump across that distance; it usually 
does not, Perhaps if youthink the spark is going around, 1t 
does hot go around, but goegs right atross the centre. You 
think one way and very often tue lightning thinks anéther 
way} it usually goes its bw way, ' 





The Chairman : I think the question of lightning pro- 
tection of very great importance. I donot think itis as 
ne cessary to discuss the principles of the subject as it is to 
co nsider the best means of disseminating what you do 
know. The ideas of the average lightning-rod man are 
of an exceedingly curious character ; and if some well- 
devised scheme could be planned whereby the public could 
beinformed as to the state of scientific knowledge on 
lightning protection it would be of very greatimportance. 

Speaking of Prof. Maxwell’s system, I think it is an 
admirable system to protect a house. but not so gooda 
system to protect a neighbor’s house. The main requisite 
in lightning rods, as you all know, is to have the cross 
section of the rods sufficiently great to carry off the 
heaviest bolt received in that vicinity. That would prob- 


ably necessitate a weight to the bar of copper 
of 6 ounces a running foot. Now, if the general 
public were informed of that and were to 


measure the lightning and compare the rods that were in 
actual use with those that are recommended by the Light- 
niog Rod Conference, they would be very much surprised. 
The hghtning rod should be attached directly to the build- 
ing and should not be insulated. They came to that con- 
clusion after the most exhaustive examination <f all the 
cases on record. Of the greatest imporiauce of all is the 
point last borne in mind, and that is that the lightning 
rods should be thorougbly grounded. A rod simply put 
into the ground, even if 1t is put into moistearth, is almost 
insulated, It is nut simply sufficient to have it brought to 
the ground, it should be brought in cuntact with the 
ground. Compared to the conducting powers of pure 
copper when put to the earth, they would be rendered in 
that condition almost insulated. 

As to the condition of the point, considerable attention 
has been given to that recently. Of course almost any 
rod that could be used would actasa point. It is, how- 
ever, preferable to have the rod pointed. It is a matter of 
considerable importance to see that that point is not of so 
slight a character that the bolt will fuse the point of the 
rod and the fused particles fall upon the roof and produce 
fire. As to the shape of the rod, of course we are all very 
well convinced that it is mass and not surface that is 
needed. Here, then, ic a point upon which the general 
public should be inturmed, that flat rods and conductors 
of that kind may be good to increase the liability to oxidi- 
zation, but not very good for practical purposes. As tothe 
space protected by the lightning rods there is considerable 
doubt in the minds of practical electricians. Some say 
it is 1.75 times the conical space which would be produced 
by allowing the rod to fali and move around the horizontal 
plane of the building which is to be protected. Some place 
it at 2and some at 1.75, and there seems to be consider- 
able doubt as to how high the I) gbtning 10d should extend 
above the top of the house, oi above the roof, to afford 
protection to the roof; and if the roof is very mucb 
extended, how many rods should be placed upon it to pro- 
tect the building. 

There are one or two points of a rather curious charac- 
ter that I want to allude to in passing. I noticedina 
scientific paper a very curious statement made with refer- 
ence to the geographical distribution of the injurious 
thunder-storms. The paper made the statement that on 
the basis of the destructive fires produced by lightning as 
returned by the Board of Fire Underwriters in this coun- 
try that most of all the Joss from lightning and destruc- 
tive lightning storms in this country cect ewe ip a sec- 
tion, as I remember it now, east of the Mississippi and 
north of the Ohio. I think meteorological studenis will 
agree with me that this cannut possibly be true. The law 
of the distribution of thunder-storms would not cover that 
area. Ido not want to gointo any lawsuit with any light- 
ning-rod map, but it seems to me to be a very pertinent 
inquiry 10 see what system of lightning-rod protection 
there is in that section ef country: ‘There can be no doubt 
that the lightning-rod system in common use in this coun- 
try is a positive menace to the buildings. Points are used 
that you can crush between your fingers. Rods are used 
of entirely nsufficient cross section 10 carry the siroke. 
They are insufficiently grounded. Rods are made that 
look very often upon whe outside hke mere wires of cast 
iron, wrapped around with an exceedingly thin foil of cop- 
per; and you are by no means a:sured that the joints are 

ood, 

° Prof. Rowland was talking about a curious feature in 
lightning rods. Ithink I can mavch that. There was a 
pamphlet issued lately us to the true method of lightning 
protection, and any man that would put that system on a 
house deserves to be hung. The system that this gentle- 
man recommends is this: He puts from the house two 
points in the air, carefully insulating them from the house. 
The idea is that the lightning strikes at one point and is 
dissipated at the other. ; sang! : 

He says it is pretty much on the induction principle ; it 
does not pass off but as fast as the point allows itto. Is it 
not true that the point we want to establish is not how the 
building shali be protected, for we know that already, but 
to let the public get this information, so that they may 
know how to treat the lightning-rod man? (Laughter.) 

Prof. Rowland: As to that point, if I may be allowed 
to speak from the Chair, I can say that, as far as experi- 
ence goes, we usually find that people like to be hum- 
bugged, and would a great deal rather believe a lightning- 
rod man than a scientific man. I think that you will find 
that is very often the case. But the time for adjourn- 
ment has come, and it would be well to express our thanks 
to the officers of the Franklin Institute and others for 
their kindnesses. 

The President: The question has been raised as to 
whether we shall hold any further meetings of this Con- 
ference. It seems to me that the occasion will almost have 

assed away—the occasion of the Conference has been the 

lectrical Exposition of the Franklin Institute and the 
presence in this city of the members of the British and 
American Associations, so that all together, we have had 
a body of distinguished men such as we could very seldom 
get together. But some have expressed the desire, or ut 
least the feeling, that there must besomething further for 
the Conference todo. If any member of the Conference 
bas anything to suggest on this point it can be presented 
now. Is it desired that any further meeting should be 
held? 

Prof. Abbe: Really I only express an opinion of a great 
many here when I say that we all agree to what has been 
suggested, We need very much a meeting of this kind 
frequently in order to «xchange ideas, Jam not an elec- 
trician, eitber prolessionally or practically, and it hardly 
becomes me tu say what they need; But I can say how 
lively and how agreeable these meetingsare, I very much 
hope that somié Way or some meatid indy be taken to call 
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us together occasionally, perhaps by ourselves, perhaps by 
a committee who may be appointed. 

Prof. Rowland : I donot suppose that we could be called 
together officially except it be done within a short time. 
Although the law is stag Age under which this meeting 
of the Conference has n held, we could not construe 
the law to make this Conference into an electrical society 
—that would be impossible. If within a short time a meet- 
ing is desired, I suppose that it may be called under the 
present law. 

Mr. Keith: Pertinent to that subject I would like to 


say a few words. Dany let spring, this exhibition being |’ 


contemplated and it being desired that the electricians 
should assemble themselves together in an org*ized 
body, some gentlemen in New York issued circu to 
various electricians and professional men througho@#fthe 
country with the stated object of forming a society. Buch 


a society was formed last May, and the proceedings of that 
meeting were published and have been circulated tg some 
considerable extent. The membership has rise 283. 
This society will meet here in Philadelphia o e 7th, 
8th and 9th of October. A number of the mem of the 
Conference are also members of this society. It called 


**The American Institute of Electrical Eugineers. 

I shall take the liberty of sending to members of this 
Conference copies of the Rules and Minutes of the meet- 
ings held so far, so that they may become informed as to 
the standing of this society, and if it seems desirable to 
any one that is not now a member, he will be gladly wel- 
comed into the society. We want to make it a useful in- 
stitution and make it large and financially strong as well 
as intellectually strong; if not financially strong it certain] 
will not be intellectually, because finances support intelli- 

ence. 

’ Prof. Preece: I should not allow this time to pass with- 
out being allowed to express on the part of Sir William 
Thomson and my confréres on the other side of the water 
who have come over here, their deep acknowledgment to 
you and the Commission and the Conference for the kind- 
ness that has been shown to us. It has been a great com- 
fort to me to come to this great country where one can 
speik one’s own language. We have been in the habit, 
sir, of attending meetings in France and other parts of the 
world where we had to speak or try to speak in another 
language. And the first comfort we have here is that we 
are among our brothers. The attention that we have re- 
ceived from the very first moment that we stepped upon 
these shores has been nothing but true courtesy—almost 
brotherly love. 

I know that all of us will return to our country feeling 
deeply the sentiment that has been extended to us and the 
uniform kindness that we have received. I cannot too 
strongly urge the necessity of repeating such meetings as 
this. It is wonderful how much business is smoothed 
when we come to know personally the men with whom we 
transact business. It is wonderful the increased pleasure 
you have in hearing a paper when you are personally ac- 
quainted with the man whohas writtenit. Itis marvel- 
ous how all little professioual jealousies are entirely re- 
moved when the conference is tu take place among friends! 
I have noticed here, once or twice, a slight tendency to 
consider criticism as something personal and unnecessary, 
and the debate has at times been a little warm, but per- 
sonal meetings of this kind entirely eradicate that feeling. 
When a man speaks in our presence we should not lay too 
muci stress upon any adverse opinion that may be ex- 
pressed up»n what mty be said. I therefore do hope that 
you will organize something of that kiad, and if you 
d» I will cross the Atlantic again and come and join in 
your deliberations. (Applause.) 

Prof. Rowland: I think that some of the members of 
the Conference think that they have received more from 
their English friends than they have given. Indeed, I 
think that this is the opinion of the Conference, that the 
success of the Couference has depended in a very great 
measure upon the presence of our distinguished guests. 
( Applause.) 
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The Hall Effect. 





The following is Mr, Edwin H. Hall’s paper with discus- 
sion thereon, read before the Amerivan Association in 
Philadelphia during September : 


On the Magnetic Rotation of the Equipotential Lines of 
Electric Currents in Various Metal and Alloys. 


New interest has probably been awakened in the discus- 
sion of an alleged phenomenon by the objections which 
have been made during the last six month by one or two 
gentlemen in England, notably Mr. Bidwell, who has at- 
tempted to explain by the effect of strain and thermal cur- 
rents the phenomenon which, for the last three years, has 
been considered u new manifestation of electrical effect. 
I think it worth while to give asketch of Mr. Bidwell’s 
explanation of the phenomenon. If this is a strip of metal 
through which a current is passing in the direction of the 
arrow, the strip will be crossed by equipotential lines as AB 
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If now a magnetic force is produced, acting perpendicu- 
lar to the plane of the strip, it is subjected to a strain, 
which forces it into this coadition : 


in the marked portions, the connound action of the 
magnetic force and the electric current tends to lift the 
magnetic field, The portions not marked are relatively 
stretched with respect to the others. I do not stop to 
discuss whether this strain exists. If itdoes occur, Mr. 
Bidwell says this will take place. The compressed copper 
is thermo-electrically negative with respect to the stretched 
copper, so that as the current passes across from the com- 
»ressed portion to the stretched portion there will bea 
8 wing effect ; and as it passes from the stretched to the 
compressed portion there will bea cooling effect ; so that 
we shall have here at the top, first heat and then cold, and 
at the bottom first cold and then heat. The effect is to 
shove the two equipotential points, A and B, to make this 

















point practically nearer this end of the plate and this point 
practicaily nearer the other end of the plate. 

To meet this I change the conditions of the experiment 
Instead of fastening rigidly to a strip, I simply took a strip 
of steel and arranged itso that I could clamp it at the 
ends, or across the centre, leaving the ends free. Now, 
if in the first M0 yee the tendency of the magnetic 
action were to lift the plate, when we have the clamp in 
the centre, we should expect it to be furced in something 
like this condition by a similar action : 


that is, an action which would tend to lift the whole plate. 

Trying that experiment with the clamp at the centre and 
again at the ends, I found the result to be the same what- 
ever the position of the clamp, and the equipotential lines 


to have the same direction as when the plate is imbedded 


in a firm piece of cement. 

In my first publications upon this matterI did not 
state whether the magnitude of the effect was the same 
when the plate was clamped at the middle or ends ; my 
experiments were too rough tv determine that. They 
appeared to be of the same magnitude, I have since com- 
pared a plate of steel, clamped at the middle only with a 
similar plate of steel imbedded in cement. Under these 
conditions I think we should expect, under Mr. Bidwell’s 
explanation of the phenomenon, that the effect would be 
seriously modified, if not in direction, atleast in magnitude. 
[ did not find any such modification as that. My experi- 
ments were not accurate enough to enable me to say that 
the effect was absolutely the same when I was using the 
clamped plate as when I was using the plate imbedded in 
cement ; but it does not vary more than .1 per cent., if it 
varies at all. 

There is another experiment which Mr. Bidwell has pub- 
lished, which seems to be of considerable interest, and to 
require an explanation from me. It is what he calls a re- 
versal of this effect. He does not obtain it in any simple 
way, a3 I think he should obtain it if his theory is correce, 
by clamping the plate at one place or another, and so 
change the strain; but he gets what he calls a reversal of 


the effect in this way: 
re a} 


He makes a plate with a slit in it, and a narrow piece of 
gold making connection across the slit. 

He connects the equipotential points with a galvano- 
meter, tests as before, and finds that the effect upon those 
two points is not so great as before this slit was made. 
This, he says. is contrary to the explanation that had been 
given bef.tre of the phenomenon. 

I wisa to say just here that I do not know that any one 
has a right to talk of the ‘supposed explanation” that I 
have given. I have not seriously attempted any explana- 
tion of the phenomenon. I have simply stated the fact 
that the equipotential lines are turned in that direction by 
the magnetic action, instead of running straight across. 

When Mr. Bidwell connects a point there with a point 
there (indicating) he gets an upward current, and that, he 
savs, is a reversal of the effect. 

This strip is practically two strips, connected by this 
little arch; in fact Mr. Bidwell himself stated that it would 
be so. Remember that all I claim is that the equipotential 
lines are rotated to a certain extent from the vertical. 
With a given magnetic force and given intensity of cur- 
rent passing through thestrip, the upper line will be rotated 
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about its centre so as to give, say, an inch displacement at 
the top. The other line below will be rotated through an 
equal angle about its centre, and the displacement of its 
lower point would be one inch. 

Let us take the entire piece, with no slit in it. We have 
the points A B, as before, and the line joining them is ro- 
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tated through the same angle, that the shorter lines A C, 
B D were rotated through, and we get practically a dis- 
placement of twoinches. We should therefore expect the 
effect to be about twice as great in this ca-e as in that. 
What would be the effect if we bridge this slit? It 
would not entirely restore the condition of the whole plate. 
Suppose—this slic remaining unbroken—you were to con- 
nect a point there ¢ with a point down there d. This point 
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d, being at the left of that line B D, means that it is at a 
higher potential than any point on that line, and this point 
c being at the right of that line C A, means that it is at a 
lower potential than any pcintonthatline. But these two 
lines B D, C A, being equipotential lines, the consequence 
is that this point d is at a higher potential than that point 
ec, and the current, flowing always from the higher to the 
lower potential, will be in this duection, dc. Putting in a 
narrow bridge will not entirely destroy that effect. That. 
I think, is a sufficient explanation of what seemed a very 
damaging experiment by Mr. Bidwell. 

The new points which I have obtained with reference to 
this matter are not very startling, and, as they will ap- 
pear in print before long, I shall not discuss them, 

However, with reference to the effects of temperature, 
in all magnetic materials (whether the effect in them be 
p%sitive or negative), the effect of a rise of temperature is 
to increase the transverse effect. Mr. Tomlinson has dis- 
covered relations from which he predicted that in nickel 
the angle of transverse effect should decrease with rise of 


temperature, and he questioned my conclusions in rerard 
to that matter, saying that my experiments were not en- 
tirely satisfactory. I agreed with him, and so I repeated 
the experiment this summer with considerable pains, and 
the conclusion is the same as before. The effect in nickel 
is decidedly to increase the transverse effect about 2 per 
cent. for a rise of one degree between 23, 24 and 24, 25. 
There is also a considerable numerical increase in the 
transverse effect with iron, steel and cobalt. With respect 
to the non-magnetic metals, ulthough I cannot speak with 
certainty with respect to any of them, it appears that an 
increase of temperature gives a slight decrease in the 
transverse effect. There is only one apparent exception— 
one of the alloys of copper and zinc. 

Sir William Thomson: When I first heard of Mr. Hall’s 
discovery it appeared to me to be a discovery of a most 
important phenomenon, in fact one of the most important 
discoveries of this century in respect to magnetism. The 
phenomenon belongs to the general class of rotational phe- 
nomena, the theory of which falls under the very general 
subject in dynamics of gyrostatics. 

Mr. Hall's discovery interested me particularly, as it 
brought out in fact a result that had lurked in mathematical 
formu's from about the year 1856, if I remember right, 
In a reprint, which appeared about a year ago, of a paper 
on the Electro-dynamic Energies of Metals, and of another 
on Thermo-dynamics, published respectively in the 
Memoirs cf the Royal Societies of London and Edinburgh, 
I called attention to the fact that now Prof. Hall had dem- 
onstrated by experiment the result which lay there in 
those formule and which was referred to there 
as a thing to be looked for by experiment. The 
thing had been pronounced, even by so great an authority 
as Prof. Stokes to be improbable, because it was so unlike 
what we know of the general properties of matter. Still, 
it seemed to me that the dynamical foundation in the es- 
sential properties of energy connected with magnetism 
being there, we must not, because it seems unlike what we 
know of the distribution of heat through crystals and such 
other phenomena, therefore assume that it was non-exist- 
ent. I did, in fact, myself make an exceedingly slightand 
unsatisfactory attempt to obtain the result. I obtained no 
conclusion whatever, but left the thing as I found it, 
demonstrated as a proper mathematical result of magnetic 
influences, but not yet discovered by experiment. It was 
therefore to me that the matter was of exceedingly great 
interest when I found it was discovered by Prof. Hall. 

The explanation which Mr. Hall has given of Mr. Bid- 
well’s ingenious last attempt to disprove the result is very 
interesting, and we see that Mr. Bidweill’s attempt to ex- 
plain away the phenomenon is only curious, and not in 
any sense important. It struck methatthere was another 
way than that which Mr. Hall put before us, of making a 
crucial experiment to test whether or not there was any- 
thing in the kind of action indicated by Mr. Bidwell. The 
experiment might have been made in this way: take a 
strip of material and apply independently a mechanical 
strain, which may be made without disturbance of the 
electrical balunce, and to be made much greater than the 
strain invoked by Mr. Bidwell forexplanation. Has or has 
not Mr. Bidwell’s attempted explanation been tested by 
applying a mechanical force pulling to one side ?—that 
should give a far greater result than the very small mag- 
netic stress assumed by Bidwell. 

Prof. Silvanus P. Thompson: I think the experiment 
was tried by Mr. Bidwell with success. I am not positive 
about that, but I believe that was the case. 1 do not know 
how great a force he applied. 

Sir William Thomson : Itis quite clear that Mr. Bid- 
well’s suggestion is apposite to the thing. It is the sug- 
gestion of a thing that would produce the effect that Hall 
has discovered. I[t is itself founded on the gyrostatic 
property that transverse force which we know to exist 
will induce qualities which indirectly will have an effect 
upon Hall’s result. So, though I have spoken somewhat 
slightingly, perhaps, of Mr. Bidwell’s suggestion, I do not 
wish to do so altogether. It is very ingenious. I would 
think it worth while to go intoan examination of the kind 
of action involved in Mr. Bidwell’s suggestion and com- 
pare that with the magnitude of Hall’s action. Mr. Bid- 
well’s explanation would make it a matter of time. It 
would be some time before the metal becomes heated; 
whereas it seems that the property may be an instan- 
taneous one connected with the instantaneous existence 
or non-existence of the force. 

Mr. Hall: Yes, sir. And not only that, but it would de- 
pend very greatly upon the surface condition of the metal; 
for example, whether the strip was exposed to the air, or 
imbedded in the resin and beeswax. My experimentsalso 
show avery great range of conditions as to the tempera- 
ease, with no corresponding change to be observed in the 
effect. 

Sir Wm. Thomson: It seems, in fact, that Hall’s state- 
ment that hs has experimented with a variable clamp and 
observed no difference, is quite decisive against Mr. Bid- 
well’s theory. Let me point out a mechanical model of 
Hall’s phenomenon. It js very far from fitting exactly, but 
that it does contain the essential, fundamental principle 
of Hall’s phenomenon, I cannotdoubt. Let ussuppose you 
have here a circular canal of water on a turning table which 
may be going around once in five or tenseconds. Suppose 
we have a large turning table so that it could be done. It 
would not be of the slightest value to do it, yet it is in- 
teresting to feel that the conditions are realizable. Sup- 
pose we had a turning table five yards in diameter, going 
around once in three or four seconds; and suppose here isa 
water trough around it, filled with water, 


Stand up and look at this water in the trough; it is 
completely at a level with the motion of the table, but the 
outside is a little higher than the inside, in consequence of 
centrifugal force. Take that as the datum from which we 
measure all our constructions. Let one part of the canal 
be taken up by a pump. That is an arrangement for 
causing water to flow, and corresponds precisely to the 
voltaic battery. Cause water to flow around, and there 
will be disturbances and oscillations corresponding to the 
oscillations of the electric circuit before it settles down to 





the work im on it by the voltaic battery. Suppose 


first, the water to be forced in the direction in which the 




















Nov. 8, 1884. 


THE ELECTRICAL WORLD. 


188 











table is turning. It will increase the effect of centrifugal 
force and cause the water to stand higher still on the outside 
than on the inside. Looking at the level or applying a test 
of levels, we have Mr. Hall’s wire electrodes for testing the 
difference of potentials on the two sides of his strip. 
The pump is stopped, the water settles again, and then 
water is pumped through in the opposite direction, 
It is now found that the level rises on the inside, and falls 
on the outside. Here is the fundamental dynamical ana- 
logue—I believe ultimate explanation, but I only venture 
tosay analogue now—for Mr. Hall’s phenomenon. 

Now, for Mr. Bidweil’s ingenious last experiment, which 
is really very interesting as interpreted to us by Mr. Hall. 
Suppose we put in a barrier quite around here. That will 
give us two canals instead of one. 





Everything remains the same until there isa current 
through the canals and then we have the difference of 
potentials indicated by Mr. Hall. But make a holein this 
barrier, which corresponds to the bridge across the slit of 
the metal strip. There will be a flow around the canal, 
and a continued flow through this little hule in the barrier. 
Suppose, for instance, the motion of the water to be in 
the same direction, as the motion of the turning table. At 
a considerable distance from the place where the barrier 
has a hole in it we saould have a higher level onthe out- 
side of the outer canal, a lower level on the inside; a higher 
level on the outside of the inner canal, a lower level on 
the inside. That state of things would exist up -nearly to 
the hole in the barrier. At the hole in the barrier there 
will be a continued flow of water through, in vir- 
tue of the level being higher here and lower here 
than the average. That state of things exists 
a little distance on each side of the hole, and if the hole be 
small in comparison with the size of the canal the result 
will be a point P near the hole on the inside, which, not 
withstanding the hole is there, will share the higher level 
that exists all around the outside of the inner canal, and a 
point Q near the hole on the outside will share the lower 
level of the inside of the outer canal. Thus we have the 
complete hydraulic analogue, both for the fundamental 
phenomenon and for that curious illustration of it with 
which Mr. Bidwell attempts to disprove it. 

Prof. Silvanus Thompson: If I have any criticisms to 
make on what Hall has said, it will be directed to two 
points on which experiment can be further brought to 
bear. In the first place, when you had those two metal 
strips, clamped in the one case at the ends, in the other at 
the middle, I think you told us those strips were made of 
steel. Did you try any other metal than steel ? 

Mr. Hall: I did not. 

Prof. Thompson: What was the size of the magnetic 
pole-piece that you applied in front and behind the strip? 

Mr. Hall: Perhaps 3.5 centimeters in diameter. he 
strips in which I used the clamp were entirely within the 
poles—about 3 centimeters long and 1 centimeter wide. 

Prof. Thompson: In my experiments I was very particu- 
lar tc employ very large pole-pieces thatvery much more 
than covered the strips, and then aguin, pole-pieces which 
covered only portions of the strip, andI found the effects 
to be different in the tvgo cases. It youhavea strip with 
a current running through it and placed in a uniform mag- 
netic field, it will not be bent up at the middle as compared 
with the edges. There will be no bending of this kind, 
because the whole strip will tend to lift uniformly. But 
in the first place, if you are working with a pole-piece that 
considerably exceeds the size of your strip, you have not 
got the uniform field, and the mechanical sidewise thrust 
is greatest where the field is strongest. There will be a 
greater thrust at the ends than at the middle, which will 
have the same effect as if the strip were clamped at the 
middle, and you would have the same effect whether the 
strip were clamped at the ends or the middle. 

Again, taking the sizeof strip shown us here, suppose 
you were to warm one edge 5 degrees centigrade. here 
will bea slight depression toward the other side with 
those clamps, which would certainly admit of an increase 
of movement. Therefore I cannot accept those clamps as 
— sufficient to prevent the existence of the Bidwell 
effect. 

My next point of criticism is as to the diagram which 
we had of the equipotential lines when Mr. Bidwell’s 
alleged reversal of the effect was so well explained to us 
by Mr. Hall. You had the slit, and the bridge across it, 
and I followedevery point except one ; I do not under- 
stand when you have a continuous metallic surface, how 
you can have equipotentil lines ending on the strip, here 
and there (indicating); it must somehow get across from 
this strip to that. 

Again, I think that the fact that no Bidwell effect was 
observed by Mr, Hall in those steel strips may be due to 
the fact that they were of steel, and that with some more 
magnetic metal, such as gold or tinfoil, the Bidwell reversal 
might have been obtained. 

Lastly, I have very carefully examined that on which 
the whole things rests,—the position of the equipotential 
lines. At the meeting of the British association three 

ears ago, when I took exception to certain points of 

all’s explanation, I ventured to suggest, although I had 
not tried the experiment, that although one portion of the 
lines might be twisted out of the perpendicular, you 
did not have the lines, as a whole, twisted out of the per- 
pendicular, and that it was an internal effect either of 
stress or change of electrical resistance. I had the equipo- 
tential lines something as I have drawn theo here, and I 
remember, while I was talking, Sir William Thomson 
went to my diagram and crossed it out, saying, ‘* No, no, 
here is how the equipotential lines must go.” 

With the most delicate galvanometer I could use I have 
carefully examined the equipotential lines. The strip of 
tin foil which [took was 10 centimeters wide and 30 centi- 
meters long, fastened with brass clamps at the two ends, 
When there was no magnetic field the equipotential lines 
ran beautifully straight across. But when we applied a 
magnetic force by pointed magnetic poles, placed in front 
and behind the strip, on making a careful exploration 
we found that a little before and behind the magnetized 
point those lines bowed out as if there had been an in- 
crease of electrical resistance in that part of the foil. We 
proved it afterward by putting strips of foil in a magnetic 





field and measurin; the increase of electrical resistance, 
which Ss to be a little over 1 percent. We never 
could find the right plotting of the magnetic lines; we 
only found certain curvatures, which coula be entirely ex- 
plained by electrical resistance. 

I would ask Mr. Hall whether he has found that these 
equipotential lines are twisted all along the magnetic field 
in the manner in which his theory supposes they are. 

Mr. Hall: It was settled, once for all, that they did run 
in that direction; they ran slantingly through the whole 
length of the strip. That was the question at issue between 
Prof. Rowland and myself. It was the opinion of one of 
us that the lines would be bowed at the ends. I called in 
another gentleman to witness that particular experiment, 
and before I tried it I predicted what I thought would 
occur. These lines ran slanting the whole length of the 
strip, which was of gold. 

I cannot say what effect you would have when you 
have a small pole acting over a large strip of metal. I 
would suppose, however, you would not get any particu- 
lar effect at the edge; it would simply be a rotary mag- 
netic effect. 

There is another point that I did not mention this morn- 
ing. Suppose we have a certain magnetic force m and a 
certain strength of current C. We getacertain rotational 
effect from that, due, as Mr. Bidwell says, to a strain pro- 
duced by the action of the magnet upon the current, and 
that strain reacting upon the current in the way we have 
discussed. We can double that strain in various ways 
One way is to make the magnetic force — 2m. The force 
being doubled, the strain should bedoubled, and we should 
suppose that the effect would be twice as great. But sup- 
pose we double the strain by donbling the current, then 
the strain will not only be twice as great, but the current 
flowing through this strip will produce twice the reacting 
effect. In other words, doubling the current should pro- 
duce four times as great an effect as before. Ido not find 
itso. In whatever way I produce the strain, by increas- 
ing the current or the magnetic force, the rotational effect 
is simply proportional to the strain. 

It is evident the effect could not be proportional to the 
strain if it were produced by a reaction of the strain upon 
the current, because it is impossible to conceive of a case 
in which a given strain would not produce a greater elec- 
trical disturbance on the equipotential points when there 
was a current two flowing through the strip, than when 
there was acurrent one flowing through it. There is evi- 
dently an intimate relation between the properties of 
metals, as I have studied them, and their properties under 
certain electrical conditions. 

Prof. Ball: When Mr. Bidwell’s suggested explanation, 
by tension, etc., was made, it apprared to me only in the 
light of a plausible and ingenious way of getting at the 
other explanation. Iso expressed myself to Mr. Bidwell, 
and he invited me to come and see his experiments; and 
there was one thing which struck me, and that is the ne- 
cessity of his theory and the foundation of it, viz., that the 
order of the different metals,whether positive or negative, 
in connection with the Hall effect, is exactly the same as 
the order in which they lie in respect to their thermo- 
electric properties when under strain. 1 saw Mr. Bidwell’s 
experiments, and there was not the slightest doubt about 
it that in every case the metal which showed a thermo- 
electric effect in one direction showed a Hall effect in the 
same direction. It may be that Mr. Hall’s casual remark 
just before he sat down, that there is evidently a connec- 
tion between the thermal effects and the Hall effect, is all 
we can say; and I think the final result will be that the 
fall effect and the thermo-electric effect both depend upon 
some peculiar condition of the metal, and that the one is 
not directly dependent upon the other. 

Mr. W. H. Preece: I merely want to call Mr. Hall’s 
attention to one inquiry that Mr. Bidwell has made. The 
esseniial feature is this: Whether there is contraction and 
dilation of the molecules on each side of the plate. If you 
replace your steel or yold plate by a thin sheet of mercury, 
then the molecules, having free play among themselves, 
ought to indicate the condition of compression or relaxa- 
tion. Mr. Bidwell has done this, and you will find the 
moment you make your contact and the current flows, all 
the mercury flies off, excepting little currents which rotate 
about in the most beautiful manner, and give you a proof 
that there is certainly dilation of molecules in respect to 
Mr. Hall’s process. 





Holding Back Election Returns. 





There has been great excitement in New York and in- 
deed throughout the country, on account of the slowness 
with which the returns of the Presidential election have 
been made public. Fraud has been freely and vigorously 
charged by many of the papers and a large section of the 
public. The New York Times, of Nov. 7, says: ‘‘For the past 
forty-eight hours Mr. Jay Gould has been using the Western 
Union Telegraph to spread abroad through the United 
States false information as to the result of the election 
in the State of New York. The proof of this is well known 
to every intelligent journalist in New York. Mr. Gould did 
the same thing in October with reference to the election in 
Ohio, when not one specific statement capable of verifica- 
tion or exposure was allowed to pass over the Western Union 
wires for more than thirty hours, and when the statements 
that were sent were shown within two days to be 
conspicuously and intentionally false. As to the vote of 
New York the plot has been nearly identical and has been 
carried out with even more persistence. The returns 
have been sent out inlumps of ‘election districts,” which 
are not named and canuot be identified, and the publication 
of these has been made in amounts and at times to suit the 
schemers. Occasional pronunciamentos from the Blaine 
committee have shown that returns from comparatively 
remote points have been used promptly, while those from 
points within an hour’s ride of the Western Union Build- 
ing have been held back. Meanwhile there have been 
long breaks during which no returns whatever have been 
given out, and these intervals have been used to issue 
boasting bulletins in vague terms as to the general result. 
All the time the dispatches in the offices of real news- 
papers, from county committees of both sides and from 
county officers holding official returns, have steadily con- 





tradicted both the doctored figures of the Gould men and 
the bulletins of the Blaine managers.” The officials of the 
Associated Press make the most positive and indignant 
derials of the charges brought e gains‘ them, and attribute 
much of the remarkable delay to the bad condition and 
poor working of the wires after the very heavy rains that 
fell on election night, as well as to the enormous quantity 


of business received. 
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The Pan-Electric in Texas. 





Mr. Foster, of Galveston, Texas, having ridiculed the 
statements of Mr. J. G. Watkins, in regard to the progress 
of the Pan-Electric Telephone Company in Texas, Mr. 
Watkins now asks insertion of the following reply: 

The fact that Mr. Foster is ignorant of what is transpir- 
ing in his own line of business, and in his own State, is but 
a poor compliment to his intelligence or capacity as the 
manager of a telephone exchange. But he was not igno- 
rant of the fact, as it was a matter of public information, 
though furnished by ‘gullible newspaper correspondents, ” 
so termed, that the Pan-Electric Telephone Company had 
begun operating territorial lines as early as August 12, and 
has been doing business over them continuously ever since. 
So much for the astounding statemient that ‘‘ the Pan-Elec- 
tric has not a mile of territorial lines built in the State.” 

T refer to the operators on the Fort Worth & Denver 
Railroad, who are daily receiving and transmitting 
messages for the Pan-Electric lines leading into and out 
of Aurora, Rome, Sunset, Denver, and Montague. The 
citizens of the foregoing places will but point the finger of 
scorn at one who seeks such questionable methods for 
maintaining business by attempting to decry a rival. 

The time has come, however, for a fair competition in 
this business, and if the Bell Company has a better tele- 
phone than the Pan-Electric, it will not require to be bol- 
stered up by the statements of this man Foster. The sig- 
nal success which the Pan-Electric Telephone Company 
has met with during the past six months is a significant 
fact as to its future status, and to-day there are in opera- 
tion or being constructed exchanges in the States of Texas, 
Tennessee, Alabama. Missouri, Illinois, and Pennsylvania, 
while negotiations are pending in a number of the other 
States for this privilege. If Mr. Foster is not posted as to 
the above facts, I will furnish him with lists of names and 


places that he may rub up upon electrica! matters. 
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The Electric Light in the Mechernich Mines. 








The electric ligt installation at the Mechernich mines, 
in the once volcanic Eifel District, in Rhenish Prussia, has 
now, says the Engineering and Mining Journal, had a fair 
trial for more than three years, and has proved a complete 
success, The expectation that it would both facilitate the 
operations and increase their security has been fully real- 
ized, and an extension of the plant is now carrying out. 
Messrs. Siemens & Ha ske, of Berlin, undertook the work, 
which was superintended on their behalf by Mr. Boedding- 
haus. An open working 2,000 feet long, i,000 feet 
wide, and over 300 feet deep, in which 3800 men 
and 20 horses are continually occupied, was first to be 
supplied with the electric light. This part of the mine is 
excavated in steps, the horizontal terraces being provided 
with rails, Ordinary lamps in globes on poles were out 
of the question, as blasting operations continue throughout 
the day, and the shots would soon have make havoc of the 
lamps. After several trials, two powerful lamps, of 3,000 
candles each, were erected at the upper margin of the pit, 
where they were fairly out of the reach of the projected 
stones, and reflectors were fixed to throw the light down 
on the steps. To find the proper positions for these 
powerful lamps and to avoid too dark shadows caused 
some difficulty. Butthe illumination was finally rendered 
most efficient, and the open pit with the light playing on 
the whitish-gray rock affords a fine spectable. As any in- 
terruption, even for short periods, such as those occupied 
in renewing the lamp carbons, would be dangerous, the 
whole plant is double, each lamp receiving its current from 
a D, dynamo. No hitch of any kind bas occurred, ard the 
safety of the miners has been decidedly augmented. It was 
formerly not always poss ble for the superintendents to see 
whether the loose mass resulting from the blasting opera- 
tions had been properly removed, and frequent minor 
accidents arose from the débris falling down upon 
the miners engaged on the step next below. The 
work can now be controlled much better than be- 
fore, when petroleum lamps and hand lamps were in use. 
The cost shows a saving of about 4d. an hour in favor of 
the electric illumination. The satisfactory results obtained 
in the open workings induced the company to introduce 
the electric light down in the subterranean gal'eries. It was 
a question whether the arc lamp would answer for this pur- 
pose in the smoky atmosphere. For the first experiments, 
arc lamps of 4,000 and 1,000 candles were used, with the 
positive carbon in the lower holder. The effect was bril- 
liant, yet the light did not penetrate the white smoke 
cloud that collects at the upper wall immediately after the 
shot. But as the smoke settles within ten minutes, it was 
thought advisable to acquiesce in this interruption of a few 
minutes, and to use smaller lamps of 350 canales, which 
proved quite efficient. Of these, there are ten in use, with 
about 10,000 feet of lead cable, the cable being partially 
elastic, as the lamps with the wires have to be removed 
when the blasting is to take place, 
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The Pratt & Whitney Co.’s Gauges at the Electrical 
Exhibition. 

It is perhaps well known to many electricians in this 
country that the subject of accurate gauges as applied to 
wires, to smallscrews used in telegraphic and electrical 
upparatus, and to other analogous purposes, is attracting 
considerable attention here and in Europe. We have be- 
fore us at this writing a copy of the second report of a dis- 
tinguished committee of the British Association on this 
very subject, and in a recent -issue speaking of a well- 
known wire exhibit at the Philadelphia Exhibition, we 
commended the greater exactitude of gauge therein exem- 
plified. 1t is therefore with pleasure that we now in our 
series of articles on the Exhibition, describe briefly and 
illustrate in part the admirable display made by the Pratt 
& Whitney Co., of Hartford, Conn., in charge of. Mr. 
George M. Bond, The exhibit sas in the annex building, 
and was a means of enlightenment and instruction to a 
great many visitors, especially those of the electrical pro- 
fession, 

The exhibit consisted, first of the well-known Rogers- 
Bond Universal Comparator, used for comparison and in- 





Fig. 1. 


vestigation of standards of length and the measurements 
of gauges, the imperial yard being the basis of all English 
measurement. 2. A standard line measure, bronze yard 
and metre bar. 38. A standard line and end measure, 
hardened steel yard and meter bar. 4. Complete sets of 
standard hardened steel end-measure test pieces, 4 in. 
to 4 in., varying by sixteenths. 5. Complete sets of 
standard cylindrical size-gauges (Fig. 1), external and in- 
ternal, ,y in. to 114 in., varying by thirty-seconds ; also 1,, 
in, to 2 in. by sixteenths, and 24 in. to 8in. by eighths. 
Likewise complete sets U. S. or Franklin Institute 
thread gauges, external and internal (Fig. 2), both 
hardened and ground, and hardened and _ not 
ground, in the angle of the thread. The process of 
grinding thread gauges in the angle of the thread without 
changing the standard form is original with the Pratt & 
Whitney Co. 6. A set of soft reference standards, U. 8S. 
standard thread (Fig. 3). These gauges serve to detect wear 
should any occur in the regular working gauges. 7. Sets 
of drop-forged steel caliper gauges varying by sixteenths, 
both finished and showing excellency of finish direct from 
the dies of the drop hammer. 8. Complete sets of standard. 
hardened pipe-thread gauges. external and internal, } in. 
to 34 pipe sizes (Fig. 4). 9. U.S. standard threading tools 
and holders for cutting U.S. standard threads ; all pitches 
from yy to }, sizes fin. to 14 (Fig. 5). The object of this 
is to render simple and easy thé universal adoption of the 
U. 8S. standard thread, and to produce, even with 
unskilled labor, a uniformity in thread cutting not 
possible under the same conditions with the old 
methods. The holder is hardened throughout, and fin. 
ished true, giving the same clearance for each tool. The 
threading tool, also shown, ie hardened and ground to pro- 
duce an angle of 6.0 degrees exactly, with the proper width 
of flat for the pitch of the thread that each is intended to 
cut. 10. Complete sets of U.S. standard iaps, both for 
hand and machine use; Sellers’ bobs and Staybold tap~. 11. 
Standard hand and taper reamers with new and improved 
patented relief or clearance—with specimens of work done 
by the reamers, Taper reamers have taper y, per foot, and 
those in the exhibit were the same as supplied to locomotive 
works by the company, being taken directly from the stock 
12. Small bench caliper or measuring machine, sensitive to 
one twenty-thousandth of an inch, and used in duplicating 
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gauges. A larger size, taking 12 inches between the faces, 
has just been completed, possessing many advantages over 
the one exhibited. It was unfortunately delayed too late 
to be entered. 13. A set or train of epicycloidal gears, 
consisting of a rack, a segment of a 50-tooth wheel and 
two 12-tooth pinions, all perfectly interchangeable, and 
showing the practical application of the company’s method 
of constructing interchangeable spur-wheels. 

We have no doubt that the examination of these various 
and admirable appliances for securing exactitude and ac- 
curacy in work, has stimulated manufacturing electricians 
in the production of perfect apparatus. Even now much of 
work on electrical instruments, lamps, machines and the 
like is sadly irregular and inexact, but the tendency is 
strongly toward improvement, 


The Excelsior Company’s Activity. 

The above-named company are now making 30 dynamo- 
electric machines of 30 lights, each of the 900 lights being 
of 2,000 candle power, for the exposition at New Orleans. 
The company have to run day and nigbt to fill this order 
alone, but report a large quantity of other orders in hand. 
It is said that one concern has installed $7000 worth 
of their machines. The works are situated in Brooklyn 
on Willoughby street, 200 ft. front; Raymond street, 
65 ft. front, and Navy street, 65 ft. front, about twenty 
minutes ride from Fulton Ferry... The building con- 
sists of three stories and basement. The first floor 
is used as a machine shop, testing room, construct- 
ing rooms, and packing and shipping department. The 
second floor is devoted to the winding of coils and bob- 
bins. The third floor is used for the foundry, dipping, 
grinding, polishing, etc., and a portion is reserved for the 
manufacture of incandescent lamps. Mr. W. Hochhausen 
is the superintendent and electrician, and Mr. George D. 
Allen the general manager. The offices of the company 
are at 13 Dey street, this city. The company have for 
some time been running are and incandescent lights suc- 
cessfully on the same circuit, and claim exclusively for 
their system many valuable features. 


ee 
A Protection for the Cotton Fields. 





It has long been known that the electric light is very at- 
tractive to birds and insects. The New Orleans Bulletin 
proposes to utilize this attractiveness in the destruction of 
the cotton worm, against which many measures have been 
directed in vain. It says: 

A way seems to be open, however, in a new direction. 
Its efficacy is promise with reasonably definite emphasis, 
because if pine knot flambeaux are used to destroy millions 
of the butterflies, why should not the electric are light, 
which is so much more brilliant and conspicuous, destroy 
other and more numerous millions? We have seen the 
merit of the electric light as a bug killer very fairly tested 
herein New Orleans. We have seen that. the light attracts 
insects to a degree hitherto unknown, and that it possesses, 
mysterious and enormous powers of extermination. The 
trouble has been to dispose of the dead. When the globes 
were first placed upon the levee they used to get filled with 
the charred corpses of pinch-bugs, roaches, mosquitoes, 
and a hundred varieties of grotesque and repulsive speci- 
mens of insect life. It became necessary to inclose the 
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open space above the globes so as to prevent bugs from 
getting inside. Even then they were slain in myriads 
every night, so that the ground for many feet around the 
post was black with them. 

Now, if the electric arc will work all this havoc, even 
when inclosed, upon such tough and hardy insects as we 
see lying dead every night beneath the lamps, what would 
be the effect of an open electric arc in a cotton field during 
the butterfly season? The butterfly, or miller, is help- 
lessly fascinated by a brilliant radiance; it is a delicate 
creature 0° very slight vitality. The electric arc, on the 
other hand, exerts prodigious attractive force and possesses 
a wholesale power of destruction which simply cannot be 
described. It strikes us that this is a suggestive grouping 
and conjunction of conditions which our farmers might 
very profitably take under consideration. The electric 
light seems to offer the most practicable and economical 
solution of the cotton-worm problem. 

—- ~~ Dee Pore —-——-- 


Clark’s Standard Cell. 

Dr. C. R. Alder Wright has been studying the peculiar- 
ities of this standard of electromotive force, says Engineer- 
ing. When made in the best way, and Mr. Clark’s instruc- 
tions rigidly followed, the electromotive force in different 
cells lies between 99.65 and 100.35, representing a variation 
of + 0.2 per sent. from the normal value of 100. Provided 
the cell is sealed up with paraffin, this value will continue 
steady for months or even years. Nocurrent must, how- 
ever, be passed through it ina reverse direction, and the 
cell must not be worked, otherwise it may become perma- 
nently deteriorated. The electromotive force does not ap- 
pear to be affected by the presence of dissolved air in the 
solutions, so that boiling the mercurous-sulphate paste in 
setting up the cell is wholly unnecessary; but on the other 
hand, Dr. Wright finds that the strength of the zinc 
sulphate solution has a great influence on the electromo- 
tive force, the effect being to increase the E. M. F. by an 
amount roughly proportional to the deficiency from 
saturation, and rising to over 2 per cent., or more than 
.08 volts with weak solutions. All the measurements of 
E. M. F. were made with a Thomson reflecting quadrant 
electrometer. The coefficient of variation of E. M. F. 
with temperature was carefully determined between the 
limits of about 0 deg. and 25 deg. C., and found to be 
0.00041 on the average of ten fairly concordant values 
with different cells, so that the E. M. F, of a Clark’s cell 








at ¢ deg. is 1.457 { 1—(f—15.5) x 0.00041 volts. Assuming 
Clark’s valuation, 1.457 volts at 15.5 deg. C. as the normal 
E. M.F., to be exact. Some observations were made with 
similarly prepared cells containing zinc, mercuric sulphate 
(turpetts mineral). These exhibited no great degree of 
constancy, six giving values varying from 99.4 to 100.6 (an 
average Clark’s cell being, as before, 100) when newly 
prepared, and sank to below 99 in the course of a week or 
two to about 96 after some months, This result shows 
that mercuric sulphate is not so good for the purpose of a 
standard cell as mercurous sulphate; but, according to 
Dr. Wright, the presence of traces of niercuric sulphate 
in the mercurous sulphate used for the Clark’s cell does 
not appear to exert any influence on the permanence of 
the latter. 
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Long-Distance Electric Lighting. 





At the Turin Exhibition, the electrical section of which 
is international, M. Tresca, curator of the Paris Arts et 
Métiers collections, has communicated to the Académie 
des Sciences the following facts with regard to the 80- 
kilometre (50-mile) circuit (including return) established 
between Turin and Lanzo for electric lighting :—A chrome 
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bronze wire, 3°7 mm. (a full 4 in.) in diameter, uncovered, 
conducts the alternate current produced by a Siemens 
dynamo-electric machine, of the 30 horse-power type, in 
such a manner that it may be utilized simultaneously for 
various methods of electric lightin g—at the Exhibition itself, 
at the Turin station, at the Lanzoterminal station, or at the 
intermediate stations, by its transformation at each point 
of the two factors which constitute its energy,by means of 
new secondary generators exhibited by Gaulard and Gibbs. 
On the 25th of September, the working was simultane- 
ously found to he regular: 1, at the Exhibition, but a short 
distance off, of nine Bernstein lamps, one Sun lamp, one 
Siemens lamp, nine Swan lamps, and five other Bernstein 
lamps, which necessarily required very different potentials; 
and 2, at the Turin-Lanzo station, 10 kilometres (6 miles) 
distant, thirty-four 16-candle Edison lamps, forty-eight 8- 
candle ditto, and one Siemens arc light. On the 29th 
September the trials were still more conclusive,the system 
having been completed to the Lanzo station, 40 kilometres 
(25 miles) distant, when 24 Swan lamps of 100 volts were 
maintained with absolute regularity. The multiple 
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transformations required by the variety of these 
various modes of lighting are effected with 
safety; and, although precise figures cannot yet be given, 
it is fully proved that the secondary generators must, at 
any rate within certain limits, be considered as transform- 
ers, with a relatively high duty, of the energy of alternate 
currents. The lighting and extinction were effected, 
without any disturbance, by means of simple commutators, 
M. Tresca’s principal object was to put on record the com- 
plete success of distribution of various methods of electric 
lighting over a 40-kilometre (25-mile) circuit (not including 
return); but these experiments are quite independent of 
the transport by electric current of mechanical energy, to 
which the distinguished savan has of late directed his at- 
tention.—London Electrician. 
—————+ 2 + —_____ 

Brockton, Mass.—The new theatre is lighted by the Edison 
system. The Jenney Electric Light Co. have purchased 
of the Thomson-Houston Co., Boston, an American plant of 60 
lights for use here. 
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THE TELEGRAPH. 


A New Canapian CaBLE.—Advices from British Columbia 
state that the new telegraph cable between Victoria and Port 
Townsend has been successfully laid and is now in working or- 
der. 


A DEMONSTRATION AGAINST WESTERN Unton.—On Thursday 
night, the 6th inst., a large crowd assembled in Broadway’ and 
groaned and hooted outside the Western Union building, as a 
manifestation of their feeling in regard to the alleged holding 
back of election returns by Mr. Gould and the Associated Press. 
The crowd was finally dispersed by the police. 


OVERHEAD WIRES IN PHILADELPHIA.—At a meeting of the 
Electrical Committee of the Philadelphia Councils on Oct. 29, 
to consider the ordinance requiring the wires to be placed under 
ground by January next, Chief Walker, of the electrical depart- 
ment, stated that if the ordinance was enforced it would entail a 
loss of $2,300 for licenses for 1885. The matter was referred to 
the City Soliciter to ascertain if the removal of the wires will 
interfere with the charter rights of telegraph companies. 


THE Mutua Union Lease.—The Western Union Telegraph 
Company, remarks the Boston Herald, has never stamped its 
guarantee of principal and interest upon the $6,000,000 of 
Mutual Union bonds as per agreement at the time of the lease, 
and gives as a reason that a suit brought by Josiah Reiff to annul 
the lease is still in existence. This suit was brought in the New 
York Superior Court to annul the lease of the Mutual Union to 
the Western Union, on the ground that the necessary consent of 
two-thirds of the stockholders of the former company had been 
obtained by circular, and not at a meeting of stockholders duly 
called and held. The court granted an injunction, whereupon a 
meeting of the stockholders of the Mutual Union Company was 
called and the lease was ratified by two-thirds of the stock. This 
fact being shown to the court, the injunction was dissolved and 
the plaintiff appealed. The appeal, however, has been allowed to 
drop from the calendar of the General Term of the Superior 
Court, and there the matter rests, and is likely to rest. This 
explanation is consider2d inadequate by Mutual Union bond- 
holders, and a suit to annul the lease is talked of. 


THE TELEPHONE. 


LonG-DISTANCE TELEPHONY IN BELGIUM.—The royal decree 
regulating long-distance telephony has been published by the 
Belgian authorities. 














THERE are 275 miles of telephone wire in use in Queensland, 
Australia. The Brisbane exchange has 222 subscribers ; Mary- 
borough, 57 ; Townsville, 42 ; and Rockhampton, 31. 


MOBILE AND MONTGOMERY, ALA., CONVERSING.—On Sunday, 
26th ult., successful conversation was carried on telephonically 
between the Mobile and Montgomery exchanges over a telegraph 
wire. 


PORTUGAL.—The Portuguese government has ordered of the 
Consolidated Telephone Construction and Maintenance Co., 
England, a large number of Gower-Bell loud speaking telephones, 
similar to those supplied to Austria. 


THE COLONY OF VICTORIA.—There has been talk of a purchase 
of the telephone system of the Melbourne Telephone Company by 
the Government of Victoria, Australia. It is said now that the 
subject will stand over indefinitely. The company objects to the 
transfer of its property and rights to the state. 


BETWEEN BELGIAN CritTrEs.—The Belgian Bell Telephone Coni- 
pany bas announced the inauguration of public telephonic com- 
munication between Brussels and Antwerp, and has stated that 
almost immediately Charleroi, Ghent, Verviers, Liege, Louvain, 
and Mons will be connected in the same way. The charge is to 
be 1 fr. for five minutes’ conversation, and 1 fr. 50c. for 10 
miputes’, the maximum period allowed to each person. All night 
the charges will be double. 


LITERATURE TO Fit Up ETERNAL LEISURE.—We are in re- 
ceipt of the full report of the arguments in the Bell vs. Draw- 
baugh telephone case, of Messrs. J. J. Storrow and E. M. Dicker- 
son for the plaintiffs, and Judge Lysander Hill and Senator 
Edmunds for the defendants, before Judge Wallace in the U. 8. 
Circuit Court of the Southern District of New York. We have 
also received a printed copy of the defendants’ brief. The matter 
has been treated at length in these columns, and need not here be 
gone into again. The reports were prepared from the notes of 
Mr. James H. Fish, the official stenographer, and appear to be 
excellently done, making not less than 763 octavo pages. The 
man who now grapples with all the printed matter in this famous 
case is not to be envied his task. 





THE ELECTRIC LIGHT. 


Divmep-Arc LIGHTS FOR A WEAVE SHED.—The G. H. 
Gilbert Mfg. Co., of Ware, Mass., has ordered a plant of 40 
Thomson-Houston divided-are lights to be used in its weave shed. 


Domestic Arcs.—The London Electrician learns that Siemens 
Brothers have made some small arc lamps, requiring a current 
of 40 volts and 10 ampéres. The light is reported to be very 
steady. 


Tae BaRTHOLDI StatuE.—The Sons of the Revolution are 
taking in hand the subscription list to the Statue of Liberty, and 
hope to pay in at an early date 125,000 one-dollar bills making 
up the sum needed. President Arthur has headed a $1 list. We 
believe electricians will make a good showing on the list espec- 
ially as the statue is to be lit by electricity. 


MystTeRIOUs ExpLosions.—Three mysterious explosions have 
occurred lately in the conduits on Chestnut street, Philadelphia, 
of the Underground Electric Light and Power Company. It is 
thought by some that the explosions were due to an accu mula- 
tion of sewer gas and illumioating gas in the conduits; others 








claim that they were the result of malicious design. The man- 
hole coverings were blown into theair and heavy paving stones 
were loosened by the shock. The subject is under investigation 
by the company and the local authorities. 


THE PENALTY OF FOoLLY.—Three men fortuitously stepped 
into the electric light station in the city of Syracuse last week 
at dusk. One of them was observed to casually stoop over and 
reach out his hands toward a thirty-light dynamo machine. 
Instantly he was drawn close to the generator wit out noise and 
without uttering a sound. Hehad carelessly grasped the posi- 
tive and negative posts, and was dead. A moment before he 
had been boasting of his electrical knowledge. When it was at- 
tempted to remove the body pieces of the skin adhered to the 
rods. The contraction of the muscles of the body was so great 
that his legs and arms were drawn out of shape, and his head 
drawn forward so that the chin pressed tightly against thee 
chest. 


Tsomson-Hovuston Puants.—The Pacific Thomson-Houston 
Electric Co. have a plant of 75 lights at Oakland, Cal. A con- 
tract has been made for a local company starting with 45 lights 
at Grand Island, Neb. Tbe Thomson-Houston Electric Co. has 
received from the city of Auburn, N. Y., a contract to furnish 
35 street lights. At Bridgeport, Conn., the Thomson-Houston 
Co. is just increasing its plant from 130 to 160 lights. The New 
Haven (Conn.) Electric Co. had some of its apparatus damaged 
by water used in putting out a fire in the vicinity of the station 
(not caused by electric lights, however), and by energetic work 
it was able to supply light to its customers without the loss of a 
single night. The company has increased its capacity by 50 
lights. ‘ 

THE KIND OF PLANT WANTED.—A very successful trial of an 
extremely small electric light plant took place at Manchester, 
Eng., on the 17th ult. The steam engine was a pretty little 
model, with a‘single cylinder, 3in. diameter and 3 in. stroke, 
driving one of Paterson & Cooper’s No. 1 Phoenix dynamos, 
placed on a sliding foundation. It was designed and manufac- 
tured by Messrs. Deakin and Parker, of Salford, ran smoothly 
and without vibration at 480 revolutions, transmitting the 
power to the dynamo through aGandy belt. The dynamo, 
which is compound-wound aud has an E.M.F. of 60 volts, main- 
tains 16 incandescent lamps of 60 watts each, and on this occa- 
sion was also used to drive an arc lamp, using 16 ampéres. This 
plant has been made to the order of a gentleman in Coventry, 
and will be used for lighting his observatory and billiard room. 
The required pressure of steam was found to be only 45 lbs. 


ELEctTrRIic LIGHTHOUSES.—Some light is thrown, says the 
New York Herald, on the important question of the availability 
of electricity as an illuminant for lighthouses in a recent paper 
reporting results of the French scientist M. Allard’s experiments. 
In ordinarily clear atmospheric conditionsit has been found that 
the light at Dunkirk, which is obtained from mineral oil and is 
6,250 candle-power, is visible thirty-two miles, while an electric 
light of 125,000 candles is visible forty-six miles. Thus an in- 
crease in the illuminating power of twenty times only increases 
the distance penetrated thirteen miles, or forty-two per cent. 
But in air of less than ordinary transparency the electric light 
can be seen only 214 miles further than the mineral oil light—an 
increase of only twenty-four per cent. In very foggy weather 
the electric light penetrates but little over half a mile further 
than the oil light. The light from this showing is not much 
better for lighthouse purposes than mineral oil. But it should be 
remembered that the cost of an electric light of 125,000 candles 
is, according to the computation of both French and English en- 
gineers, from four to six times less than that of an oil light of 
equal penetrative power. For this reason the electric light bids 
fair to become the future illuminant for all great lighthouses. 
If such lights as that of the new Eddystone, with its electric 
beam of 160,000 candles, or the electric Lizard, which has been 
seen by a ship seven miles distant in a fog, were more numerous 
on the sea coast the perils of the mariner would be greatly re- 
duced. 








APPLICATIONS OF POWER. 


THE TRANSMISSION OF POWER IN FRANCE.—We have already 
given a very full account of the installation for the transmis- 
sion of power electrically from Creil to Paris. It may be added 
that the two engines put down at Creil for supplying the motive 
power are two of the Northern Company’s ordinary locomotives; 
they drive an intermediate shaft, which will constitute the 
starting point of the power in the experiments and the point 
where it will be measured. During the experiments care will be 
taken that this shaft revolves at a speed equal to that of the tur- 
b nes ; it will make from 100 to 120 revolutions a minute, while 
according to present intentions the speed of the dynamo-electric 
machines will not exceed 400 revolutions. 





THE MunicH EXPERIMENTS.—In the official report of the 
Munich Exhibition O. von Muller says: Deprez employed in 
the Munich experiments electromotive forces up to 2,200 volts, 
this being the highest potential hitherto used for electrical trans. 
mission of power. Schéneman worked an autographic press, 
Schuckert a Zettler’s mechanical workshop, and the Soviété de la 
Lumiére Electrique Edison a dairy exhibit by means of electrical 
transmission of power. In these three cases both dynamo- 
electric and electrodynamic machines were erected in 
the exhibition rooms themselwes. A_ perfectly success_ 
ful installation over a great @istance was carried out by 
Schuckert between the manufactory at MHirschan and 
the Exhibition. The two electric machines were sonnected 
by a copper wire of 10 kilometres long-and 4 millimetres in 
diameter, the machine at Hirschan absorbing about 9 horse- 
power, while that in the Exhibition supplied about 3, used to 
work two threshing machines running empty. The greatest at- 
tention could reasonably be claimed for the experiments of 
Marcel Deprez, who, with ordinary telegraph wires 114 
kilometres long, succeeded in the electrical transmission of 
power to the greatest distance hitherto obtained. Though the 
theories of electrical transmission of power, thoroughly devel- 
oped by Deprez, Frélich, Siemens, Thomson and several 


others had been long known to all engaged in the science, 
Deprez was certainly the first, who, according to the request of 
the committee, established, by means of an experiment on 
a large scale and one intelligible to the general public, the 
practicability of his calculations on the transmission of 
power to great distances, though these calculations were 
frequently considered to be nothing more than interesting scien- 
tific speculations. Deprez’s experiments have also shown that, if 
only moderate care be exercised, the much dreaded high poten- 
tial currents, which must be employed for transmission of power 
togreat distances by means of thin wire, are not absolutely dan- 
gerous even in exhibitions, with all the throngs of people and 
the various manipulations of machines and wire necessary to 
the carrying out of the experiments. Tbe machines employed 
by Deprez in the Murbach at a distance of some 35 miles from 
Munich absorbed about 1.5 horse-power, while the available 
work obtained in the Exhibition amounted to about .4 of a horge- 
power employed in setting in motion by means of a centrifugal 
pump a waterfall eight feet in height. 








MISCELLANEOUS NOTES. 


SEVEN TEETH EXTRACTED IN FIVE SECONDS —According to 
a paragraph in circulation, a new electrical tooth-pulling 
machine in use will extract seven teeth in five seconds with com- 
paratively little pain to the patient. 


TREATMENT OF REFRACTORY GOLD ORES.—A cable dispatch 
from London says: Henry R. Cassel, a New York electrician, 
has lately been. exhibiting a. new process of treatment of refrac- 
tory gold ores, which has created considerable excitement among 
mining men and scientists. This process was to-night the sub- 
ject of an interesting lecture by Dr. Atcherley. The ores need 
no roasting, and the gold is extracted by means of nascent. 
chlorine generated by electrolyzing common salt. The addition 
of lime is necessary to prevent other metals being dissolved. A 
six months’ trial on a large scale bas resulted in a wealthy syndi- 
cate purchasing the invention for $300,000, 


AN ELEcTRIC FIsH In ENGLAND.—An electric ray was caught 
at Porthleven, Cornwall, Eng., recently, and was made the sub- 
ject of some interesting experiments. Itwas a large specimen, 
weighing about 55 pounds, and in length 3'¢ feet. The caudal 
fin was 10 inches across. The capture was effected by means of 
a drag-end seine. The fish was kept alive by tying a long cord 
to the tail, allowing it to remain in deep water. Experiments 
were made to test the strength of the galvanic stroke. A gentle- 
man placed his foot for an instant on the creature’s back; imme- 
diately a severe shock was transmitted. Others then ex} er” 
mented, and each received violent shocks. An electric bell was 
connected and was sounded distinctly , but did not continue long. 
In its mouth two fishes were found, a large bass two feet long and 
a conger two feet and a half in length. 


AERATING WATER.—Speaking of the Brewers’ Exhibition in 
London, Engineering says: The influence of the active research 
into the subject of germs and microbes, which has taken place of 
late years, is seen in the attempts which are being made to keep 
aérated water free from all atmospheric contamination, and to 
charge it with nothing but carbonic acid gas. Messrs. J. McEwen 
& Co. and Messrs. Bratby & Hinchcliffe, both of Manchester, 
show an anti-atmospheric generator (McEwen’s patent) into 
which the air is not allowed access after the first charge is set to 
work. The whitning and water are stirred together into a paste 
and run by gravity into the gener&tor through a pipe which con- 
nectsit to the mixing vessel. The acid is stored in an elevated tank, 
from which a pipe furnished with a cock affords communication 
with the generator. As soon as the gas is evolved, the bell or gas- 
holder into which it rises begins to ascend, and when it has gone 
about two-thirds of its travel it shuts the cock through which the 
acid is supplied, and stops the production of gas. Assoon as the 
bell begins to fall, owing to the demands made on its contents by 
the pump which charges the receiver, it again opens the acid tap 
and more gas is generated, and so on until the whole of the whit- 
ning is spent. The introduction of more acid then has no effect 
and the bell descends until it meets a stop which puts an electric 
geng in action, and notifies the attendant that a fresh supply of 
whitning isrequired. The old charge is then allowed to run out, 
and the fresh one to enter without any air gaining admittance. 


STOCK QUOTATIONS. 


Telegraph, telephone and electri* light quotations on the New 
York Stock Exchange, Boston Exchange, and elsewhere are as 
follows : 


TELEGRAPH.—American Cable, b 5314, a 55; Bankers & Mer- 
chants’, b 2, a 5; Mutual Union, b 13, a 1414 ; Postal stock, b 
214,a8; Postal sixes, b 24, a 30; Western Union, b 58, a 
58%. 

The market has been somewhat unsettled during the week ow- 
ing to the election, but the apparent choice of Mr. Cleveland has ° 
not, so far, at least, had the predicted detrimental effect on 
stocks. There have been all sorts of exciting reports as to the 
suppression of returns and the use of the Associated Press by Mr 
Jay Gould in the interests of Mr. Blaine, but, in spite of the re- 
markable delay, the accusations of the newspapers have not yet 
been proven true. 


TELEPHONE.—American Bell, b 190, a 191; Erie, b 18; 
Mexican, b 1%; New England, b 30%, a 31; Tropical, b 14. 

The Boston Herald of Nov. 6 says: Bell telephone rose to 191, 
with New England at 30% and Erie at 18 @ 18. 

The Molecular Telephone Company of New York has organized 
a sub-company in Cleveland and opened subscription books. The 
Molecular Company claims over 30 patents, which do not infringe 
upon those of the Bell Company. It affords telephones to the 
Cleveland public at $45 perannum. Cleveland is the centre of 
one of the divisions of the Erie Company which operates under 
the Bell. 


Exectric Licut.—No quotations, 
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BUSINESS NOTICES. 


Patmer’s Foreign Buyer's Guipe.--A copy has been 
forwarded to us of this bandy and useful little work, which is 
intended to serve asa guide for buyers in Mexico, Central and 
South America, and other parts of tbe world with which we have 
commercial relations. The beok is valuable also us being a tele- 
graph tariff book and conteining much valuable information for 
those who use the telegraph. The publisher, Mr, J, E. Palmer, 
of 128 Broadway, New York, bas bad long experience in cable 








service, and has worked for the Mexican Telegraph Company. 
He is thus qualified to give hints and suggestions on telegraphic 
subjects, and we find his piges full of data and ** points.” 


THe THomson LecTuRES.—The lectures! é¢ Sir Wm. Thomson 
at Baltimore, before the Johns Hopkins University, will be issued 
about the middle of Decethber by the papyrograph plate pro- 
cess. They are stenographically reported by Mr. Hathaway, 
late Fellow in Mathematics at the Johns Hopkins University 
and the cfficial reporter of the National Conference of Electricians. 
Additions have been furnished by Sir Wm. Thomson since his re- 
turn to Europe, and a bibliography of the subject will be added. 


| The subscription price is $5. Address A. 8S. Hathaway, care of 


Jubos Hopkins University, Baltimore, Md. 


UNDERGROUND WIRES.—We hear that the Callender Insulating 
and Waterproofing Company, 17 Nassau st., N. Y., have secured 
several contracts for underground work, and are verv busy at 
their works in East Newark, N. J. The high opinion expressed 
by Mr. W. H. Preece at the Philadelphia meeting of Electrical 
Engineers recer.tly, bas given great confidence to all interested 
people in th's company’s work. Mr. George M. Callender, from 
the Landon Company, has joined the New York office, where his 





services are very much needed at this busy time. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 
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PATENTS DATED OCT. 21, 1884. 





Air Tight Electric Arc Lamp; W. Baxter, Jr., 
Jeraey City, N.S. .ccccccccccecnvccceces sonscecccees 806,998 
Relates to improvements of construction which facilitate the 
introduction, removal and adjustment of the carbons in such 
lamps. Tbe globe is not air tight by any means; but being 
close 1 as much as practical, tbe burnivg of the carbons svon €x- 
haus's a very large percentage cf the oxygen. 


Automatic Machine Governed by Electricity 
for Coutroitling Elevators; C.'E. Ongley and E. 
W. Sturtevant, Worcester, Mass.... .....00seeeeeeee 7,064 


A starting and stepping mechanism for el« vators, which con- 
sists of a train of whrel-work adapted to release the driving 
mechanism by means of suitable connections, in combination 
with electro-maguets and connections whereby the movements of 
the said train ot wheel-work are controlled. 


Battery Bell; J. Zobel, New York, N. Y.............- 806,796 


The proces: of automatically replenishing the sulpbate of cop- 
per in the solution contained in a battery-cell, consisting in re- 
taining the gases generated by the battery in such manuer that 
they exert pressure upon the surface of the solution, which pres- 
sure causes a portion of the solution to pass into a separate cham- 
ber into contact with sulphate of copper, thea reli>ving the pres- 
sure upon the solution, whereby the portion thereof which was 
forced into the separate chamber is allowed to flow back again 
into the solution contained in the jar. 


Circuit Controlling Instrument; F. Lane. Bos- 
Es aks conn 5 be adine of.|s horaat.o% I 306,932 
Consists in an electro-motor and a stop arm and detent there- 

for, combined with circuit-controlling instruments operated by 
the motor, whereby the motor is retained in operation, and the 
eircuits controlled by it in a defiaite condition during a definite 
period of time after the release of the sai! motor by its detent, 
and also for a definite period after its re-engagement by the de- 
tent. 


Machine for Insulating Electrical Conduct- 
ors; W. D. Grimshaw, New York, N. Y.... ........ 306,744 


An important part of the invention embraces the hollow shaft 
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C, disc Q, provided with radial slots to which are pivoted 
spindles carrying covering spools F. 


Electric Arc Lamp; F. M. Newton, Belfast, Ire- 
BOG sncon ss o.cges pedir escesees be a A A RP 307,062 


Consists of a rocking device set in motion when the arc ex- 
ceeds its normal length, and which continues in motion until it 
has restored or reduced the arc again to its normal length, the 
said device being formed of elastic fingers or feelers, which, when 
moved forward in a direction approximately parallel to the axis 
of the carbon or holder, take a trictional bold of the carbon or its 
holder, feeding it forward, the fingers or feelers at the opposite 
sides of the axis of the rocking device being advanced and with- 
drawn alternately. 

Electric Bell; E. W. Hazezer, New York, N. Y...Reissue 10,533 

Consists in Septeyten a case inclosing and carrying the works, 
having an open back and closed front, and provided with meaus 
for attachivg it directly to the wall. 


Electric Cartridge; S. Russell, Brooklyn, N. Y...... 807,071 


Consists of a cartridge sbel] having a metallic base; a conducto 
extending from the centre of the base toward the front of the 
shell and insulated from the base; of another conductor in elec- 
trical connection with the base and also extending forward; and 
an incandescing conductor extending from the forward end of 
one of the conductors to the forward end of the ouher. 


Electric Gun; 8. Russell, Brooklyn, N. Y............ 807,070 


Consists of a breech block in electrical ‘connection with one 
pole ot a battery. a normal break in such connection, a movable 
are upon the exterior of the gun adup ed to close the break, a 

ring pin insulated from the breech and in electrical connection 
with the other pole of the battery and the trigger adapted, when 

ed, to protrude the tiring pin into electrical connection witt 
cartridge, whareby when the gun is set to * safety ” both 
poles of the Lattery are disconnected from the cartridge. 


Electrical Meter; T. A. Edison, Menlo Park, N, J... 307,080 
The electric measurement is accomplished by arranging in 
the main line of the circuit a galvanometer the movement ot 
whose needle controls circuits to electrically operated apparatus 
which apparatus controls an indicating or registering device. 


Electric Meter; J. F. Kay, Detroit, Mich... ....... 806,957 
Embraces graduated registering mechanism, an indenendent 
coutact maker of va'iab'e breadth, with means for giving ita 
regular motion, a contact-poin', governed by one or more helic:s 
which operate to make the contact at a narrower er broader por 
tion of the contact surface proportionately as the current to be 
measured is less or greater, and means for communicating motin 
to said registering mechanism during the period of the contact. 


Electric Motor ; J. B. Atwater, Chicago, Lil......... 806,8°% 


This is av imrrovement on rotary electro-magnetic motors fo 
which Letters Patent No. 278,760 were issued to the same in 
Yeator, dated June 5, 1888. 





Electric Switch; H E. Waite and S. H. Bartlett.. 306,789 


A telephone central office + witcb-board, consi-ting of an upright 
rectenguiar poit on, an inclined spreading porrion, avd a bori- 
z ntal portion, the arrangement being such that a number of 
such boards may be arranged around acentral space. 


Electric Wire Supporter ; O. M. Draper, North 
RT RP ar ee a re ay 807,025 


Consists essentially in and meaus for supporting the insulators 
in a circle, 


Filament for Incandescent Lamps; T. A. Ed- 
Oy Rares seer - . 307,029 


Consists in first forming a straight filament of carbonizible 
substance, then carbon‘zing the same and finally bending the 
flexible filament thus formed into the desired shape. 


Insulator; E. Clark, Jersey City, N. J........ Gatecia 806,718 
Combines wooden blocks in each side of which are imbedded 
metallic supports; the msulating substance between the metal and 
wood being corundum. The blocks are provided with screw 
stems to allow being screwed firmly upon posts, buildings, etc. 


Multiplex Electric Arc Lamp; R. H. Mather.... 306,845 


A large wire P connected with either pole of the generator— 
say the positive pole—senarates at any convenient point into two 
branches, a and b. The branch a proceeds to the magnet in 
the lamp B, is wound aout the cylindrical core thereof and con- 
stitutes the coarse wire coil or helix a’. Then, leaving the said 
magnet, the same branch a’ passes as a? directly to lamp A, 
where, by means of the binding post w and brush 7, it is electric 
ally connected with the carbon rod q3. The branch wire B pro- 
ceeds to the magnet of lamp A, is wound about the core thereof. 
and constitutes the coarse wife coil b’.. After being so wound 
about said core the branch wire 6 on leaving said magnet passes 
as b? directly to lamp B, where it is electrically connected, 
through the binding-post w’ and the contact-brush p, with the 
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carbon rod 6°. Likewise a coarse wire N from the other pole of 
the generator separates at any convenient point into two 
branches, a® and 6*, which are respectively connected with the 
lower carbons a® and b°. 

Over the coil b’ in lamp A, in adirection to re-enforce or assist 
the electro-magnetic action of b’, is wound the fine-wire coil d’, 
one end of which is connected, through the connecting-wire d and 
post w, with the coarse wire a?, and the other end of which i- 
electrically connected with N through the fine wire d?; and, in 
like manner, over the coil a’ in lamp B, in a direction to neutral 
ize or counteract the effect of a’, is wound the shunt-coil c’, One 
end of this coil is connected, through the fine wire c and the post 
w’, with the large wire b?; and the other end of the same is con- 
nected with N through the fine wire c?. 


er Mi Se no noe an obs en gece tse” shine aete 306,719 


Improvement which consists in making the sockets containing 
the metallic support and insulating substance taper to provide 
superior strength. 


Magnetic Ore Separator; R. A. Ripley, New 
York, N. Y., and J. Bridgeford, Albany, N. Y.... 306,778 
C sists in the combination with a revolving cylinder of 
spikes or projections upon its periphery. over which the ore in a 
finely-pulveriz-d condition is permitted to fall in a sbeet, and 
~ or more pairs of stationary electro-magnets withio the cy)- 
inder. 


Multiplex Electric Arc Lamp; R. H. Matber, 
PUREE CEN sn oc kccdccecaseeawacne owepeaedantene -. 306,764 


Contains two or more members or sets of carbons, a differen- 
ial magnet wound in the ordinary manner, in combination with 
differential magret wound with a primary coil, a shunt-coil 
nd a supplementary coil, each of the magnets having a variable 
nagnetic efficiency dependent upon the number and electro- 
nagnetic e.ergy of such of the coils as are brought into opera- 
ion for the time being. 


Process of Making Incandescents; Edward 
MR I, "TEs Dace nn kos G4 k 0000 0b 0bcccc cece ... 806,980 





Censists io first forming a c»rbon core or bse, and then build- 
‘ug Up the core with carbon obtained and deposited upon the 





same by and during the operation of electrically heating the 
core while surrounded by or saturated with a carbonaceous fluid. 


Telegraphy ; P. H. Vander Weyde, Brooklyn, N. Y... 806,977 


The combination, with a transmitter. of a condenser, means 
for charging the condenser simultaneously with the operation of 
the transmiiter, and circuit closing or controlling devices for 
connecting the condenser to line at the instant of the connection 
of the transmitting battery, so tbat the discharge of the con- 
denser may aid the transmitcting-current at the beginning of the 
electric impulse. 

The object of this invention is to overcome so far as pos- 
sible the retardation of signaling due to the above or other 
causes, and this it is proposed to accomplisb. 


 cccceveyhsne. eb amkedes~ min bina Renan Meee make tees 307,031 


Mr. Edison has discovered that if a conducting substance is 
intervosed anywhere in the vacuous space’ within the globe of 
an incandescent electric lamp, and the conducting substance is 
connected outside of the lamp with one t-rminal, preferably the 
positive one, of the incandescent conductor, a portion of the cur- 
rent will, w the lamp is in operation, pass through the sbunt- 
circuit thus formed, which shunt inciudes a portion of the 
vacuous space within the lamp. This current he has found to be 
proportional to the degree of incandescence of the conductor or 
candle power of the lamp. 

Present invention cousists in the utilization of this discovery 
for indicating or regulating variations in electromotive force, 
or for affecting electrical apparatus in any desired manner. By 
connecting a device for indicating current changes in the shunt- 
circuit, changes in the candle power of the Jamp, and conse- 
quently in the electromotive force of the source of supply, are 
made apparent; or if, instead of an indicating device, the varia- 
tions in electromotive force are made to affect circuit-controll- 
ing apparatus, automatic regulators or other electrical appara- 
tus may be controlled thereby. 

12 are main conductors of a system of electric lighting, and 
a a electric lamps connected across them in multiple arc circuits 
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34. A isa lamp similarily connected, and similar in every way 
to the other lamps, except that it has a piece of platinum b 
placed between the limbs of its incandescent conductor, while a 
wire 5, attached to said platinum, is sealed in the glass of the 
globe with the wires 3 4. The wire 5 leads to the binding-post 
¢, while a wire 6, connected with the positive wire 3 of the 
lamp, leads to the binding-pest c’. These Linding-posts are the 
terminals of a galvanometer, which consists of coilsdd anda 
needle e, carried by a torsion-wire f. The partsare held ina frame 
B. The upper cross-bar of the frame is split at g, the split being 
held together by screws h h, and the torsion-wire is attached to 
the smooth stud i, which is held by friction in the split, its torsion 
being adjusted by turning the thumb-nut j. A spring k is 
attached to the other end of the torsicn-wire, serving to keep said 
wire stiff, and the tension of the spring is adjusted by means of 
the nut /. A pointer m extends from the needle to indicate its 
variations ucon a scale n. The torsion of the wire f is so adjusted 
asto hold the needle and the pointer centrally with a normal 
current—that is, when the lamps of the system are at their normal 
candle-power—snd, as previously explained, any variations in 
the electromotive force of the system causing changes in the 
candle-power of the Jamns will produce defi ctions of the zalvan- 
ometer-needle, which deflections will be indicated on the seale. 
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Telephone Exchange Appliance; J. Feary, 
MOWORE, Ts Dcicg sss ceabes Fodeo TAD Tae 806,817 


Consists in an improved apparatus for making the necessary 
connections between the telephone exchange and its various sub- 
seribers, and it includes an improved device for connecting, by 
means of a single plug, twoor more subscribers with a trans- 
mitter. a receiver, and a generator of electricity ; al-o, a device 
for cutting off the ground-connection from the said transmitter 
and receiver when throwing the generator-current into the 
subscriber,’ lines ; a device for cutting the transmitter out of the 
circuit when the subscribers are connected, and a device for 
holding memoranda to indicate the several calls made upon a 
single wire or subscriber. 

There are improvements on annunciators for which Letters 
rere granted J. Feary, Nov. 29, 1881, and bearing No. 
OW, . 


Telephone Transmitter; D. Drawbaugb, Eberly’s 
hi Zé be ese k0400deex\ Kedieeadaau adn -. 807,026 
Between the two electroies is interposed a third and loose 

one, The three electrcdes are thus contained within the bollow 

core of the induction coil, and are sunported by a diaphragm 
and plate, the locse intermediate electrode being supported and 
resting by gravity upon the other two. 

Inventions are involved relating to details of construction. 


Trunk Table for Telephone Exch 3d. 5 
Newark, N. J......... paren nAngAM ©. Wary. 306,818 
Embraces several improvements upon his patent of Nov. 29, 








